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rj/U j 4 \ avv ft j iZ-sT^- 1 ' ^ 

^ ‘jf t \ f W j ^-4Uj t Trinity College & l& 

Princeton University, Ut-’» LjX ‘ 

^ . iUij f*. (itj iU Oil j«» M V « f t j 

riU Vc JJ1 ‘ JU-l ^ j ^ VT * 

C y .U:!lU .1^0 V>VJ' * jW JJ J ^ 

UOill ui Ufjjuj- 0^ jij . V^J f-M ! JJ ' 

( m _ w <\) ojd uai u4 uPj ( m - wo ) 

. <uij u» uut» ju. v-j) *-M ^ IT w ib >V 

j* ^ ^ jUuAJU Vs 01 ^ 

Jl ci^j u > uk. u.w ^.j ^ 

o’lljNi OjC ot j£ 'J « 4 V AST j 4 fjUl ,A> 

fJ Ul L* ul dii 4 yU p J-*. ot # '-> UU 



(c) 

4 J>U s-UUI 2JM AXp ojU y A**U- wJbl *4 J1 r l^l 

^U! c-iJtH J j ^^4 3^ VI *UUl J5" | JL>- Si 

\Jic IjUA i Oy^i' I -Xi pjUl ia-^y j \$a)| jj| a*x 5" jU 4 L 1 1 

. 3JJ c,uui jf I ji if m ,ui j i yuy\ 5jon ,i i -., 

* - - •* Sm0 ■«. 

{The Mysterious Universe) " u ^\iJ| j |£j|” oU! jiS 

d/V V ^ 1 ^ C ,1 yll Ji Aw ^11 O: J jVI f Jil ^i!l 

**** -^f 0 1 Ht * *VVj . \\Y* ^ j *</•* 

AX* 4 A«9 (J Jlcj k .jI^JI i^^tijil tcAj Ji j 4 a AX/*llil 

<w«.J“l ^*11 KS' i^&zS L £4 Uili 4 .liC>rJ 4 AjIjt'P’ j\PJ 4 aJI 
. J5p Ji U->jS | J U jJ? JjS' | «CU_*^£7 jA Jx^sJj 4 0-A>-k>- A j\ 

(3^ 1^* J-tAw ^ i dy+&~ A — ^4 ^v^vJI i j 

o^U,| ^ 4 tlw-J-l A*-wJaJI {\f* l£ j 4 t *~*y A ^ 

. <sjA UJi oy: jj c y Vlj Jj * £^Vb 




L-^s j| oW^3»ji! o*A A uT'jf-j |ji (Jr 4 ®- ij> j' 

A^jC. Xib^Jbj i^iJjJJ c-j^-U'l (j -U-lj tiXi V A-SCi j 4 A) J*** 3 * 


^y* *\J J JWu-Vl a»> Uj c aJ[ \fjOi U rj^>J\j j~J\ J* 

cr* J^T v^l Iaa Jbo J # A^JbLI ^Jail j*^UI j « — tfjf U' 

Cr jtil v >1! *LU ^ aJju^I ^Ji)l " V^ 5 " 


AiJj # AX* JLi£-*.J j 4 Ai^t ^ A~-jc^JI AiUill 

crUI Jl ^\ ” IJu p' j v ^ii j ^UJI 



y *yJI \\> J ftUUIjW oJk r*J 

J*. >V)JuJ! wi-Vl £ kJj C lAjlxil A»-.vi;l' 

jl J-w? ^l cil ** ti 

y y j^3 C yaJU-4 yUl vl^>sJi ‘^~~ is *— *^-1 -Aij 

C ^|j Jc l|j g/ j| _>c y t aAp-I^H 4LAI J <uk£ e-ljT^jliJi Jo 

w JjL*M y .4^* (J 4 ^>- j-U-aj jl i> Aiij> Vb oO^ 1 J* J*j* ^ 
y «-Lv5 U «LaJcJ yzlkiwi I j>- ^jUJl iJjv j y* y)l b — *- J; 

4y y TyJsjll J$" lj .1 jl-a j £ 1 1 j l^i 4 U ! JSj j 

^ jii ^bii j jj-i oui j£u * *ir i.juu j. 

a> ^ <s^\ 4y yj“ cyJ-i J4I \~*j* JjP j r ^L! y* 

<i4 3 C jLu>[ y *~r oi f Ui *_-.»• I J y j[ ” w-A§3 I A* 

$aa y /*> >aJI 0/- U liji a a~~a* Jo ^yll U l/tT Ayll ol- 

JJjUll yJa aIU c JjLJ. 1 y *4Lw» j 4 Ivsk* Mj yy c g'AoU!I- 

-aJ^ oj, j a«*.&J a +n/2>jf (_>*4l ^ ijl* a) Lb I olj? 4i *vi 

tC W ^\5 kJ 1 A^ AiL* i5 4y lo >>t*b Ll*~>-j £ AJ? jW a I a 

. ff <Ut y a;cT ^a! 1 yyJl y Luj O i j U y aJ u^joJI 5 

^yA*)l Any <. yic y ^11 a^A* 11 -wl^iiil y» 

\Lu yst aJ y>^ ut ylSC C A?^ ij l|-ic jl-- aIIm y 
aiaiIi* jli a-ju^W^a! y a j oj^Jy-' 

Aa\JL* a J_^> JS, j Jj~ ? y A* J £ ij^jt ji ij. 



->>** x . ^-> ^ ‘ j l *~> Ji Jl. g*ji 

• JTJj- 

^ M ^ -f \Js£ yi^SJl UA^ 

• \ VlA-l i5 jH t ci yadl J4 <j- t J3! Jj^i Ciil 

^ y kM V; £& <Jl J c »A* j CJi j Jki jjT | j( v~Jj 

1 — -^Jjl *^J . i£-,/l^- , '^l { _)^»'yi 3*1 yil A^>jii! ^J> r\Z V Jj /,jJ! 

^ ^ <^>^1 iJj\ill 4i jj-Ur i^>-U- ij il c-<)j U <ttST j 

jWI j oUdl ^ S/uT iiflU Arj jjj| \f c Aw^Jl 

[ J CjUsAyflJ! /JdL*| (J i clAfli t J 

« M * * * 

y * 9 ^1 u**J*j c^J-k oJb j> jt c Ipj 

* •• * I ^ 

£5lWifI Joj £\}**y* ^ ^>jU!l Jc J^-jJ c «-UU!l 

H Cu|j c k~&> j! -k-V c^Ij Jc jf 

jUJJavyiiil 
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Lecture) * * J Ja*J ^^sJl l-\ — & 

* f ^ O'* Jfy 3 ***W 3 


pLJij m j sjujJL) jyi s^t^wbii obi^^i ^ 01 


>" 

c & j S 3 J1 UTjl*; j UT V*sl ,->1 .a. ^ ;UJ 3 

. -* ^ — , - -• 

0* **7*^ j . <> ^Ji SlJ-.i t!l jT jj 

V-^. 6l 6| J4. 61 JJ ^Jj i ^LiLAill 

l^jJj *•& j* O' ^ U 6l ^Ui 

Jljiiul £y*-/f O' ^ tlaflS 3 SJcp jd C J^ 

U^J> i fr l 3 i/V* ^ OJV \c c~*j£I Jui * 

tsail jfiSCJ! J|, lui ui-^l ol J (i* j4 p iijCili U 

o^U> (3-iJ J>! ut ^k 4 ^ J . \j* j 

UAftlil! Jc 4 ^^ai ^ --^\ ^ ^ \m jf I 


- U V- ‘ f *'5'iifiL;i;'jJ' l -^!>\ r l f U jr iJfj;ol>U jt <" 

*■*-#* jjSn iiji^u. «-xi\ S-J 5 " a jt * jr a *.m ^ 1 ; p 


*Uil 

• *'P 



(J) 

Cj\y— • <• J J~c s jj J, j\ ji li ,JJ .- Jj 

• ^jUil wkJI j! 

' VlT 

^\>UI Ay^\ ojSCr jll )l i*» /\i| j J^y| j Lj ^ J 

(. <U«lc oWj^j^ J C J~^Udl jjc- JT ci-Loo c 5 

j^^LtT <oU \oji> jilj c ,jiil £y)l ^4 14 “JI JA 

*u)j ..V\$\ UJbill JfLII j LL( Jjc* 

" vyfe' JAJ 4 li* JJ J J Aifl U jf\ j| MkJJ 

^ <3^ 1a 3l j>-jl jSf (The Universe Around US.) “ 3^' 

IAa eLo~l U !i_A ^y JjLO j C JiLJI (jl>J AiU Jc 
,/*« J3 oXUj t J! <oLil y ^JO 


J>- <y Ul 3 -lU 4 ^SJI Jj* 2 J j \~» J— y^l >„i 

Jll jvUJLI y jjll £bJI of oLo[ JS 

Cf 4 1 1 J~* ! jJI «-ljVI Jv^aII lift J dif 
J" J*jjJi\j.AM\ jftJ-i V- 01 Ji 4 

*"£* Oj >^lil iSj^J 4 i j)6nJI .y 4*«Jbj)l J 

i <U| y CC^ ^Jtil Jft liftj 4 c 4 j U 



(f) 

^ /v/1 j UJI sjUI Jjl j| yfcH ^ 

JT J, ji S\) <■ j^> U-i oi jll j ^*1! J| J^j l* Jl JjS 1 ! Jjvaili 
a* ‘Iht (>*. 4 s-i-Vl £ 4 o-^-j -asj • u*j^ 0 * J 

jjki t 1^-13 I J. i -** j 

C.ViJU- j * “Ulii 

iSjil* y j ^ W/^l? 

A.W y!o j jSi | ii-scJI <U1$^ ll U- 1 j C « Jo A»- olyi* 

j^s 5 -, . A . \ r \ «- j£y A 

•: : .■/' ; £* 

* * 


“ ^Jl j* 'UiU» aj*L ^ill^il dSl jj^p| 0% : cJi" 

^ ^ v-A ti/ J 0 Ij-iu* cr^ll ! : ck^:' J* ^ 

ff c/'VJIvj^W c-i^SCJi ,3 , Js*" J jbi Xs J if' 3> 

** *% iZjJu* A * j 4 ^ W 

^ oijj* ^ y j? ^j**^*ui u oj/ m 

jV# c%J iX ?io* -A prLup**j» u*J 4 ” 



(*) 


ijl-U- C*\jC Iaa J} t iSjJz i |j\5 4 J* J» CT'J *- ,1 1 ” 

“ jtJI -Gtr c j c !j^ . 


UdL4^, 

“ • 4* rfji Jt « 

^ Vjl ‘JM j'-^-J Js u-U! ^JJa j : cJ>c ” 
■~ r ~^ c y Acj-vi-ol'lj^ JJlrj.^U'^liili* « 
ff P jUAJ Jy iitst tf j4 j|_^. j ” 

• *t«>e«JI i— J_jt I UjC^m^.c- ajj^'Jc jC. AiJ 

“ y ^ W jt i>5lt' VI Uj^t UL‘, (V! : C.Ui ” 

i*5CII v ll (JiU.ll jIjO .1 u jUI IfJli- ” 




ljyOl 0^*Jaiwi ^jiSj tjp- i-Xa : (JU 
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' M 


z » 


“ ° W ^ 01 > * 


fr ?U ^ Vi i*>)i ^ J* J\ r U- # Vl u* 0 >xr Vjl * 


" . Js .* Jt 


r « 


<c 


Jji| C-Jj CjJ^aJ Wt VI C— J j{ : *4 OU* ” 

• ^ £j { Jii v—> IxJi uljk’ jlit X ^ 



JjM> J-*' 
0 


jg jcjj t •>-** r^ 1 ^ 

C U.JUrt J OW>J^i O'* *f- Jl cf^ u* ^ 

j, jtU V"V4 ^tal^u Ai i . W*J £^ 4 ■*-*1 V jn f 

ic^^O 4 *\j^i ***£-* Ia^jSOj* ^U c^j^bJI 

oUf* ^ £>*7 U* VlJ* Oj^Jlj Jjll ^ p £j**T 

jiu^l U ^ll . aSS^ <ILJI j jUJl oHp {J^ (3^ <-k^ 
■ ■; ! j|>* o* ^ j U j?\-- (j[ <L*jJl *lvaJi j 


J*15 JiAc Ajj t «-\^2 .a11 j O 4 ^Ji*!l £*“) Iaaj 

jjTj ii « V^ U^J ^ j<*A C-»W OJ^. 

VaL'aip- ji J>T f & J. ^Ijsi ^ UUI .UjN/l 

3 t j*^*A V 4 3 ,/ ^A^*J ^ AjjAp>- j 4-aT 1 jA\I 

Ljii* U\. j . \a\ y* <u \£>U M Ja^. J ^*a iJL* <* J'^rJ 

^>cjl *— ;* w *»j*> t o^ 4 <^J cr“V*- 4 i£^ 0>^ Oj£M 

s^3-*b^* ^ ^iJ m ^ *jW v^j <t«-* (X C>. AaLJi -la *jU 

dl jX- ULi ul IxAcJ^j IaJL j c JL«^I 0 4 
* V*^ dl V 4 oUlalJ iil^* Jc 



Y 


^*j4j XX* j AiS <AAb Ol 4 t Aa cj 4 JJCm Ixj \l, 

jlT ^ ^ A I ^ ^ ^ C/' < -bt Cf 1 ^* (j* 0*^1 jy* ^ j*> 

^Wl ^>cJI lAto j\>1s t ^4 v^^/il 4 cLajJI^J ^Aa j>& ^lc 

^Pj^i ^ 2 ~" Ljf' A Oj*^ U 4*aA 4 ^w*jJl 7eja_- _j£ 1.5 jA* 

^1 jJI AjAJJ ^ ^£-1 SJ^ ^J* Cu^l^SCijwjjX.^ 

~U Jj ji ol-JAxI aS Oj Is" -X* ip-^* Ol x Vj 4 o 

Abjl US"" I jlc jijy c^Utj^I jJj U !>L>- il^-JI o cj j 5" ( ^^3- It 

Cf aUjVI J Jbll ^>=xll ax\ ^! v** 

4 lb— A C-Ja^ ^£>- 4 ^All 4 jA*-. oj* C-Objl lx*JT 

OAX|j 4 4i>- ^il ^c| _^Ul> 1^" 4 iju,** A-X» OA/b^' 


lA^** JJ.C cJljUjC ^*jJI \$«*| J*>* JJ-^ o/U.i 

. IXyo j| pAj <• U^rA^p j [bj^ 4 4^-5^ l_£vJI l^U Ofcj 4 bVI uil 


4 o jbi-l aAAJt l*tf (j U[/ ^11 (O 4 ^-£^A 

^ ^ cJlS" ciA!j5j4 | jX^ \^A Ujljix-I jf l^i sli-i ojp-j^ k 

OAX| l^| 4 ^^1 Jjl ^ O-X^ajl U A_Ap ^3 dL< 

c-^ij 4 “4Ji ^ lTVI le Jr* ^ (> ^ : ^f; 

JJc^ £ c^A^ As j . ^UAl j* OU Vi cl^jlr- JT ao^^ 

<-b;" V li" oi J 4 oJjlJI ^kaJt oAa ^-U-| Jc i*U-i U| ^Ji 

olx Aa j # OA>j ^ jf OA^j iJJ^ Vj 4 Ua 4^-j‘k-^-- 
Jc i jJ-l l^T jJLi, XjT j(So V iJ ji 0^1^ j dU~l iA— to* 

(j^>’lw»ljdl oIIaJI «Aa ^ s-UiJI O 
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A 


Ji J- t Uw c ^ U 

l*i) 1 Jj*- j c ^Mj c 

. i^U J4 j uuT^ VJ J* J 1 4 

4 i* >)l *jua Ja ^ J )l J -** ^ Cp 

tl» jl Jc cjs. 4 . £fh if 0 oi £p*^ ^ ^ 4 -*' 

of)\l*J* Cf ^i^SCi uIlIjU c>JI j utdl UJI i-J-l dir 

djl J ^ S ^jij *Ui!i JU*jT Ja^ ^t 

ol»j Ui j iJsJI o_*5m V L-j L5j , ^Ulj 4 r4 dr i^*S^ 

i^ASp; <fe)p Cj^ AS j C M.U illj4 -'Ujl^p ^ <t fi U al*t 

J*V ^ V til ^ djj^ (P„ ^ 

4 A jA^f* SAo-j 4; j^vi dl ±Jl*£ j&j C j^aJI jjA 4lSj- 

A»j» ^aSI jll dli C Avail! J Id? ~4"d 4*U» V*j* 

jOj . :‘|LJI jH J J?l ^dr* <>^I cr* ; V^ o 4 ^ 
, blL>. j£* sd& ^ If ^ {£* t .V a I 44 (j--* *1*11 !■* i — 

A*Uaj ^ Vt^ l^V^lj d^i J'djl^l J d*\k>j \Jth\jo 05> 

frlAs bA£ o\*>- £)V j A.-U» Ui (J>^> d JjA-l ij* O^i. Aij • 

jr <j -ui a. ji-^UMj-tjin j '^uiii v/ 
J*£ 3 d >' & ^ili J J)1 s^UIJtfl u! If 4 5LL I 

tf \ft lT ol jJN{l Aatsi oWUA[ ApjJg tlAiill olj <U *>!^I 5 

CjWUA^II ala* j^f dj£i A*j 4 f l^i ^ „jj* V ^ f 

\i lx^« j| aW^ 
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<Jl ^ Ai L oiJ| ^ji\ ofi\ ^ lJu 

T^H O ^ J’l 4 v OaJj iiJale 

•A, 1 ^! iA-ft lV-I ‘iil J 4 “ ii^Usw w Ail Jai jf 

_/•"' blj l Axilj Jj V oU^Uil j Si c ^ \^,J 

£^‘ ^ tX" S" 1 '^ Cijll j aJ J^Asi Oii UiT Jb Uj j£Jj 

rfl":J» rf* j* "' “J-£» ” 3i A i cJfaUI , jV 

•C _r5Ci4 ji| -Lyai Oj^ 4 4 1 1 ^*j1^1> l_j lyJstT 5j> |^i 40 ^£j 14 

co*5^-xii <j 4 ^X*JI ^ ^X» 

4 cJKaI! dilr As*-| ^1* t*>. t ^ (jll» jJI v .i^l| 

-x* o\)-u-jj c j\i Jc aJiSHI “4 VI Ajul^t L^iy-aj o!T (-*->■ 

^ ff 

Adhilya^ <9-XA (_J W ^i“ 

2*J\ \fcf Jll oUJI <>> ^ j* Lyai 131 L50j . ^ 

"A-ie-l I^nS 0 jX >\ J viiJ- V l^ls 4 ^*<d-l U> jia^ ^11 Jl 0*1 V* (J 

d/t^ 4 (j^fr ii^iaJI a-XA jJiX j , *L^*li iijl^il If- OfrU- 
,<^*Xa jc^c, friy 2 jJI Oj^U^I ^ 4 ^ f 

>0| 4-i^ J-XiL* Ifl** l.i»X£ ^sU_J 4 (^C-a*ll ^J* d/** V-* *X ' ~ M 

Olcj^M Cjji)e>\ Jl ^LJ-1 PjJI ^lU j!>l 

4 dift j| (j^ fj\<+J-\ j*^ho\ Jf 4 

ole u{ ^| Cfrl^JI |*^^" l^l l*^” -2*'** 

f loJI t5‘l*^r *^1^ ^ V 


Shakespearo (Y') 


British Museum (H 


T.H. Huxley ( \ ) 



i\f- l ^*| J~5Jk J l j 4 UJI jis, ^ 

4 o^jSlIf v $" \f J* i &■' 01 J^r ^ J^l Jc > Jl iUr 

^ Vj- 5 W«*b 4 U V^ 9 \i jjio L^lJa^j U J j>- J ut 

. “ 4 fL v; of f \^\ ojl>v 

<j| U *-* J tjj C lAi» £ci*a» ^ ^-jL^ lf-U f J =1 ^ 

J ojlji-rl 4 fi-l^AjaJI J Agjj^ Oljdl ij* Aju*I j Acj^f- Ujj^aw 
At Ojfi oUjj qj\ Jc Aijlj^ A» - > l if 

_ J^r Aij ^ U* 

ui/Jl <i4r ^ V A*i IjU , d_^M ^-jt- ^ (jJl a***jJ.S frliJ! *-U-ji cS- 
4l>\S-* l )1 (Jjllj 4 Iftjj^ai* jSv£ V jjl 
4 J^T ojl/** Aii ul^cll aAa> jj\^ U ut C *JUdl 

• Jfl iXili-l Ifxij- 

^ JjlXf Ja^ 4 AjL*Ia> aIXjw AilaX* Jj ^S. aLM Ae^ji* Ol Vj 
eAJw ^ « j f AAJ** \^-^jj 4 WIa*U* AXou eJijAa^ *Ulw oLr^ aA — fr 
^j!U\x!Ll <>a& caa*-^! taijj, l$i>*ta jp-1 aAJLl iSJ^j 4 1^>* c$ 

tr djl> « — iif i*> \£*-« .A? jl ija»> Jl V** 1 . U-UJl 

SL^-lc) ^NJT aAs> jj ^>- # t w-j A>- _ 4f <JT <J'*‘ 

c)t ^.xli ,i>jAJ! A»- 

<\j w\x^T'CJji '"V 0 * 

. * 1 <» • 


u 


AJLyoil iilaiil J 4j>* JjA V^y* f j^i U 4 \ * *;• * • OH 

. cULi ^ Ar_? ^1 uM. ^ 



tf* J3 (IkN 61 6 l jCc v< lJ1 I jlIj • 
^LjJI 6 JnJ j| b*i jd JiSjS" ’^Sll otf jb cL'U. Jo $U. ^ 6 ^ 

•Jj^ £jk J i uf* ^ °V~ U 4 <L -^ i ^ CX\ J OjCJt *Lo QV 

cJ*>l]s>V! ^!^k>- ‘if l jil* W-& c~*J,oLA-! 6 l <Uj 

■ u *'^ 1 a 4 aV 

? oLi-l 6^ U»Oc»-j -U^U.1 A-juJa]! sjjjj, kll ^jtSo| V j 

04/ 3[ v*j^ <£-^i 

JjiTj . $UU U^Ji je 6 l 4& Jt 4 c/^' 

•Oj^T" £ OoloVyali C04<**_jJ 0| A — *1 4j[ 5 4-"' J*^ 4 

4ot_il dy-^l 61 (j£ .sUL-l 4 oUa* (j* 4* V 

^ ^ iiUi VW ^ 11 oW! o> cr jr 6 >c Jll 

v l /^J j4l^ij t £~L*ail (jtj'jl £*k*JI J o4i£ 4^*Aii C Ojj_^il 

+j*l jf I 6 j5C ^aSI o j J^i lj c f-Lii J oIaUI o^^-SjVb 
dJ ^£^l 0 * £y> JS" 6 f Ia* j . oX'i <J[ Uj c ^ji-J ftljAl j 

0~>-W Lr jjC^aS j Ja j^| Jp db>c ^ a*-j as stJi kj^i 

j OJ5* ^ l^ii (JO I j i!l 0)7 j 61 oLmJI <j3ju 6 

V/ 61 xy J£J| cjjwx -f *b| oijJJt . J lj. of ji-i Jj . V 
-ru-S6l) kfcf ;cJ| ;.* ^a)| c^xSo* of xS vjy"J3l U* 

^ owl ojujh^- ^ . jkdi cjjii ciff i3i vsai 
4 V y > otjOll ^ iX| iJjL*| . gji] ojU jf ? U. 

4’SP* ^ — * 0*~^ I jl i^Ui 4ii ^laJI ^/p i2» Jbu.4^T^» 
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<iUl J>ji of t— o Jj ? ^ sUj ^ ^ J 4 ^ & 

o'j-iSI ij* sU-ljUi 61 Jj 3 U o\^ £^ a ~* A t d* : ^ 

^ a J " aJ T « 4>;l " oi ^ gk-J $" t U i jj/J 

kSO j C ll^>- 4 jlkl oVA Q - \fr*k J v--kll 

M 


f 


*\*iu&\ j ^il Ja uij^j Ol eil j 

a ^ ^ q\ J & I <jA- 2 f J£> ^Ull i«\i O^kj * klc 4 ;_£'w~* 
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£«*>cdi Jj5 4-**»W oj-Vi VA» v^»i ^ l^isLA.* OJ^-^ C Af-iV’ 

. “ O&j*; ^ j| Aj^U OWI^ j 


w *il' di j*Vl C A*ol — VI oJ, — a a} y* J^-Kj 

^ 0 4 oot^j’: 6jS3 £**s ul jCr ^L? 

4 .(■ -^VjI y \ ) djjSli jt O^Jf Si' ut>;j 4, ( -Vi jf 
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u* ^ ^ ^ ^ °\§^U alu ^vJ S ( Y \ r *V ) 
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j_u CJIj a>jj)j\j i jv>c T S' K j\jc/^ jj-^y 
jJ-J aAA^yjC (j-* v_i*i/l. jlolt* Jt 

ol {J £l> oj ol fj . fl~*-^l ^ s^j’&Z 

^jJl jil oA_* Ujil IjT ff <1 JO- aji }> 

( a. j( i]) WjJ! j ( ' *J* j J^ r CrjZ j 

j. j&)l oU^ W)^Y- j t <l>i_j^i-l 4 Jjk- £rLil lt 1 

. " i\j Jjs”,* ^js2j«j C co-"\xll 0-*3jii 0 Ca^loil 

^\*J^ f l CJ J j l£j-W i_~Jj_ oifjU ^iljk-tli 4 jjU fJ~\ 

J-xi J[ J'l j i'^Ua 0^1 “ ijr- “j* ” iil 

ji>" v '4iii ji ^.j . 4Pl> *^ui ^ j *»!A V u 

^Lo-^l o'jU >: (_s-a]I jt "4?WI «pl uU< JJ-I^C sAo> 

^J! U* C Jjip J*-j J; 

!/ut>; W 0j£ j olp £ Lr’b ttf jll ooUl 

■ • •: ’ . ... ^ __ -( K>Cjl 

i . ••••.• - * 

djp i ijjj jV (it-if j ^ ^ £ ^ ^ olr blj 

ojjp V*I j jyr ^ J-M ^ 4? ^ ^ ^ 

4 > \p\^02. ' <u ^ 

i^U-'l \fyd v-1 JU U dy.P 5jJ ^ ^ 
u,£ll Sji of Ai> ^JJI JO .o^r 

pi yu Jj- jj x ( ) vj 1 /” ^ u* °> Cr 




\^> JS" o\ j . \ A*** ^ 

jjj J! tji U*j c iJUiCJt Jj-^r j ^ oyjfr s-L^ l/| j 

4 Jc- A*4j ~\y V> C 

j^JiJI I A* jf . iwldl djjJI ^ A^-lj J*^| 

^ \^*lAjuijoUL.l oy ^ c/^'j^ J JA c£*^ j* 

*A n ^>j\£)\ fcJ! &\* Ojoii jUui ^ o\ AJ dU^ Ufj . 
i-^iji £jfcJl 6i w iui^ji ix^yi o*iiji j 

4 Aju <41*6.1 dAft J- ^*- 62 ]! 

A^s^wiajAl^^ jlai C I^vmJIj JU>- 1 dAJ> i^UL* tijj** Cj^U- c-L^TJI Jj 
JSCJI I Ai jU j Jif Ap^jX j^J 4 X^xL \ j a 1?U i jS j^2J 
V j\4<jl y YAjrVjnJc^yi *i& oiji -jjdj 4 cJ>£ 31 J 

6£r ^ v u oljiil ^ j V-M' u*'jW '-l . v*^ 1 > 

*Jli jij. A r oikjlU 4 iiUl ol IjjJl *Aa J[ (^LfiJl) y jjl y^J 

4I*J1 i^jjl^vJl ol-i ol jaJI <J AXoilS y> I ^c- 

^ c j/yi Sjjji \r t M-> 

,UajJ <4U-1 a A* 6 K&jk* ^lc OuJa]| oU>iJI \l*T ^ij 43^*> S J ‘- r 4~6 
\x~tf 4 ^IaAAjJI JAiXll ^fi»j 4 £jJI 1 -Aa y iJt *— *J 

At s ^ ^Ae ^j\ji (^j5l Jl oljjJI JJr^ 

. Ua I 1JUL U- ^ \xJj . f$\ j VI MV J 
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o!_AU OjA of tfjUUdA ^ j Uj liJ,^ 

n ce k> n ^ 4 vj^ u* «■»>**■ V* jUI j c ^'jii 

<i A~ <_A> 4 u j At* i>> olix; ta j> 

<A J c J-'O-' <4 • sAAl J c J»UjJI j k^j . ikilij 

(j)' A'-^. *-* W (jiT If jj^iU ^jjij ^ 
— > o£Jl of ^JL. c^i! Le JJ 4 jp |Ju Jjj 

^ cfi ^ J 1 Crf l LA 1 Vv _ > - o>f iiflt 

4 -0> ^ ir dlS' Ley <>ly)l J, ^j4 iiflt jL Ol 000*1 Ai 

O-j J pj . UjJ c« <j*» 1 >- oli ^>1 o<l ji t>;l Jl 

* * •* 

ol bsjjc L ji ol jaII l* J iji) j) 

A.^ukjril Jaliill OjC Ol 4 iJjV^UI 

*LXI ol <Jljuo c-LjOI \& ol olU i ^IJ-I aJLji iLLI j| 

- **..*.-• f * -* - 

i^jU 3 j£- Lr j ^Ul^I JaLlillj 'L^k kuilS^ 

^jsLL! o £]! Jc- ^"^11 UU: I ^ Uill 


bu ; JliL Jjb C ^S»l jApI ^0? J lv20* ** A A i ojhj JijOlij^*" 

A A -y A iy^U- iiflt jb>-l Oi 0^3 £-U* bjSC of 

®b&Oj}Kj Ol IjLj^atJ-l Osl^-f^AjC A»"ij 

^ jj^ali oa* jc j^IU- J j 5 *" j bo U loj ? *\J~I (i 

-UiUi jH\q\* c ^iir J j^j AA c * u ^i 

& ^ J ^ cA bf <! Uj 5" jr ci' O’* 

^Ir-jiiti JIAZ & ■_ ^ji a A jtr u jr iousf 



As o^JjU- 1 y I \jli\ o\ J yjl Jl ^ ^ W .J^ 

6lu:^ !>t* o>jM C^lTb Ji d p-' 0* 

^>1 i^lilloV c^C>l JiT] !3*ol yL ! J .</Li)| I illill ji ViM' 
jU Jtf- btfT, j ^ 6 pi I-*-* j ^ 4*J*M ^1 J c <J X 

4^ ip ol U'U t V u s >* ^ ^ Kb • 

^*> U Jb| y oL-JJ ol <J j £ a ~ JT *baJ Jl ^y-3 

. Jie^l 0_pll rA^* 4 j 


„W j*>j JST y^|l J*£ ^ tolir Jc cjfll ‘U.nll Jo_5m asj 

Ji*siSjj^P <C| C AajJI Aac Aj*f t (JL>- c£A,/£ jb~ Ail 

aW-^I < £$ f-Uiilll Je o jj^ojia AajJI o jAi jJsJj t \aAap (JW.I-*I bl 
3U» j|.j|- C ol Am j\ ca^-1j JiM ^ «-Waj J iA ac* Aic-^pr *^j c 4j]>li]l 
^■Ao \lj\^ JaA:*-! U jj . aU^I y^f^A* ^| jl c jl c aU 
jt>*\i £ iy»\J^I C>\c/ i jWJi J*~«A olS^Uj* j U1U- Ol lAfi y <J\3-I 
j^pj AaJI Aip y jua) y- t j\*i| b fl*3ti)l 6 O.l 

4 j^? JjWt U 6^ A-i *Wai)i ol <j$| c 4ili- ^i!l Jpl (i 

jkllj jkdl U* pjjjjS* cjj\‘ AT All £jt j . ijU AX’ Op 
Aipj A*!* ii«ya» i\J~l 6^ C *lj-* i jiJI 0-^>- y Ol j L ybJI 
y as\t 0^ i>* I Jic ^ of o oljLi obl^C A-jJ! 
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ii^Ji JJ c jjiyJI Iju J^l U bl* c 
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ji ^aijijoi! 
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(J^. <3 1 l*^ (Jf**^ ^ ' J * ^>\ y* ii _JI AjLa>* J C r* 

. jjUl 


hU^AI ^Ukll j yki or Ua^ c JjVl jLi^fl j jC jf xy j 

• *^y* y* “*JAJ lt 4 AaL/ As w 

*• (jl^A^II J aI^UIi ^AjU j*b J?" 0 aJA- 1 jl^| ^ j or Aa) 
t *U o jL=Ll oU-l A* 0| Js a jAi<* Ji| J ^A „ > tJ I j| 

«U-I OjOi ui c uVI U j^li r ^ 4^i»Ai OjC j| x^!j 

. OaJ 

^Alxll Ailaxl j fj ^ ♦ ^ /jJl C d/tdl j*l *bf C 

b*«* ijji A-*JI Jj&JJ <JI jJaA*’ t L^-a ^r^JI 
^*A c IaU» OjC of ( ' ) crjbr Je jAs AJjJ . I’AA^j^l y« 


V 1 U^y ( 1 J* > v I jr.i» U l ^ L^ j* : Tantalus ( ' - 

4 Jr* ^ 4 bli <j\ JjU l->^ 4 " ( ^“ t ‘ ^ *0.11 jfcsi 

• jiMI .Ui 4-*Jj Z*j£j J,-*j sl*jS o\ -Uc y*i 



4 sUU vilVr j i -ubT -k-j i_ii !j 

• . XSl' «■>.' ot C>- > ‘ -ijJI O* ‘jl ^ ic >' 4 U J 


mu t *i dii j| ;U» 7~*J y 4 Sjl>l J-Ai Jl> ’if j£JI SjL 

- J - L> 

ji[ -V» j 4 ^ A*JAO dtJ^ J’^ 2 ' 4 j| 

i’\J~l jXyzs J A £^*^l(j 4 £*? J^**^* 4 <jA6l 


jj| U-Uj y> j 4 flyajdl y* 4lk^il jli viASjS^ JU-I 
y^r of a>j| Ulj t kyi by ^aJJI <y y»>* c olJ-l L^i o rj r 

. „ S jj&k\ ^*jJl y* Ixb ^JuT 6l U AOl i 4 dLJJ ii-U> l^A>jl 
4 dSjk 1 1> \y 6[ J> 4 y**-£JI y« v >- V 6 1 VjJ*?: (j^ 
kyy ^ 61 Jo 16 a tji j 6 J*-* 5 t Jj^ ^ fob o°lj5 ufj 

k.Ao • 4*»-jli-l (OlkJij 3^11 ykb* A 3 ^* ^ ^vv^wJiJI yo 

4 ^A~*^T J Jo oLA-l A^ JJ>- \$Jy j JkA- (J\J bill oAjj> 61 

4 \\jU t£j4 4*3 lj C-*ij jl 4 ^jlr" ^l-Xk^l jAb JJ £ij 131 
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• ly^jwall OXU yl" 6l J 


4 am f w Xi J> i^ii 3UJI f u u. ^ JiX 

OjiUil A^i 4 KU« obV^I ^ 0& Jidl bi^ lil bJI 0A!i 

c i jSji-1 jjUl oyUlb v_i jm fj jjl 4 ^LJI 

°>* J X — 5A> -'o \V >- 4 6JC, of ^ ^ 6^3 6l [y_ 



Jtr** c ^ W jy oPI iilU £j p ^ « j^i 

Sjipi oJu opj t ijlj^ Vj* 3 J Lp jpji 
jpl (pj, &J* c^i jm ^ sUI m^*j 

iV ^ ^ <-Jl <Pdi JP JP ^ VV^ -Mi- 1 aP J! 

. J*LJI *LiJ! Jp 4LJI 
dp5 tk^/UI JaiLd jf— aU-l 4j[^UpaSj, i-Ujj 

t Lj- Uik* Jdjp V <G| Jc *yhlli. ^ J-£ dp J 4 SUH'lj. I 

J*J J 4 V 1 ". cii Jp Jr* * V j* ^ pW <1 ji 

cjr** 4 Jc JXill- Id j ^ykx d\j 4 oli. I Li Jtf 2 ^>- 

‘ ^ oj pylp up oi l^r ULT df ^ p/c Liil 

u p y o^dpl o5SU C L, ^ dUy UUf Oij 
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JI Ul) U j£~ \ Ll; j) ^j\ ^JxSJ 1 dLili A*# >j» Ji jJI Id* 

^ At L\u. d| £pd U dV 4 O.lpi J* *-J d^J i*JJI 

c ^b*d *LsuJl ^Ldl J 4 yd»lL| dJi jJI J dp! fU" d* ^ <JUil 

^*^ S> (Jy 1 <— *di-l ^jAjh dl ^Jzl*d <o| Ji t L*ii -J U j 

J d! Lie JS-J d <;" Jdt^* ^Ji dJytJI 
^ s-^d** JI Jj-^y)l L^k’f ^Jx uf JJ 4 «.ld*Vi crLl { j^ 
^^ddi dJ-* J 4 dlUll d->-L <y* l-U j 4 jiUI Ul l> 

-. d-oil iujkli > ^ JI L U!> , 
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UjUlf j iXj i*Ja)l -Uj Ji JjSlI jU^l v -j jC j| V 

y*»- V o!y & y*^' -k-4 jx olf ju) . Ujux, 

4it_jAi (^jjl j<Mj c £*„ ‘(ji (Jl XJL*S V t$jll ^J-U cli 

Jt^i lL-|$j C »_,^i-l y 4*ki <L_Jc ykj \Xy C <i ^..laiu c-LJ.1 ,_j 

c ^\kxVI \jj> Ji, LJ. yJ c U-Sju" oA_» y >5" | (£jX| y>!_»k- 
t VjljU v-yval Vj jUSfl y U;t j Sy*. V yar c-V 4bUJ\* 
^S(\ -M j ^Ak) dJAl olSj i ^\ j U jbj jJl j 'Lglrli' yj 

. ‘cPj j=r J* j<~ j j <■ Jy j>- Jc 

l^UyAk* JX 4 ^,UI y Us f Uf yj \^J uU^I < ai j 

tc c3^4 jt J «*_> ^ Jjl o£i t \ f JLar j Ia/ju j 4^ jt 
* i -^’u c ' V jj*- S— >• 4kJ -ck U iyj c 4j_*~s> y 

A ^' 6* (J 1 ' c' JJ ’ a* j' ^y »>»U 4 y ! J yriy Jl yjl 

— UJI a*\» _ SAcViJI ^ \j j\ CJ IfsyXil'li 

J?" J 6 J^r- 5 Ji yjl ».« y Ji j c '4 4.1 -U. VI 

<>« Ji vj ^41 v-^JI ol jui c iJJ y 


^ > k 4ii- j U ot j 4 ^ j4l Jc jSlI l-L-s ~4 
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^ - y> <J* c olijjt olAj 

c aaL- vJjjk ^>S/I ^ ^>* Aj iJj^kll oAaj c Jju v J tV 

iSjfc Ol . OJJIjA lj$\fej t OA> ^ lj- J^y A V J j' 5 j 

. *4 jt J-* iki- Jjl J jiUI tjlc jki Jj)l 4 JU-I wjl ji-l 

<lkl j| A-juJaJI -W i Jj^l aIU-I jJL_fe 03AC jj 1 _^. j 

a!^ j| Jjill . JJ y ojJJL aA^ J| Jaii -Ulj j,^k ^ 4 ^ 
<4 j^" JT W*l a! c^c*j J.) c o jCJI (jU- JjLur i jU-’l 
j ji ul ja\5 a — ^A* y> Ai| Atm Jk jLa^I o| ^a> . JjlJLI ,j 

j* aI&^I life J| A*$Ai <^1)1 jfe" j| j C AjAlJj <£jf J 

AX* I A> A**UaJI 0_*jA5 ^ AA» Axla^* ^*1 V Aiy^' 

Cj\A^ JUi) J| j* Ul^c- OljU^ jll toLJ-l ^ Ja^yL~*J\ 

. tAl! Aijl>* 

Mi Mb M Mb ujuji umi or oij 

oASi t *J«J1 o^lJ ^UU jUzw I ^1 Ax-JJI^fuA ^-ijl 
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Ijll jJLa Ijl JJ ^ jut c^r jJI tiUHl <J| ^ a* kit 

v^TaSj c ^Ul c-^IA-I ojU i*Ab ^ iJJil c*j£ j\ 

a ' X -r ¥ IfkLLvl j£ Jf i_JUI AxJaJI ^1 >b cJ ^ : Olli j 

, ^ AiCisy 1 -ui jiii ^ aa jyi 


Sir Iaaao Nowtou (\) 



i 0 {jj £j»- ok j 

(jb!l w— A^aJI <j oilj ^>- jly^V ®ji a\ o«k| &j>» ^ j> 
\J * I OL” : 4jii * ' 1 $ Cff c Oyi)!^ 

C( iSLp^L* AcIjS J-d Ol jA Aa-JOI pic. JT A_J[ ^ jT ^ j]|* 
Ol (y* (^- 

fUUI jfe' ^ ^kj or U Ai or J ij c UI Uk'i 4 ] ^k* 

Ofcj . A— J^l A-*-\li»i A^ j A-JU Air* (j- 4 ^kll 0 jA Jl <J, 

di!i or *^AS c a j!jW p-l J di!jT 1 ji J>o Ol e-UUli J. 

JT^Vc ij^kaiOl Oj^^**k or^i AXJI ^ 2 ,c* 

^Oj*kj jestf- -Vjij C l*T A*Jail 4 JI 

-a OJ. ! j!\Sj l 4p5l\ a^ Lfl| J* oljUi (j^l>- 

•k^l .•$• 4 -U^| A^\i ftjrAO* 0 JMV> O^ jjAjtT JiwXp ^ v^-O? 

Oi*x*A(j r cT c ^i]l iji |> 

OkWJl dit plyaj ^c- j\*J I Jai*» Ol. Ojj/ IjilSj C Jlxijl 

k*W 4k ku^all dJJi j <il* C AiUW- ic yiaj 
oljUJI -M tbu* Oj^aJI Jjfil Li\i c "SuS-. J>^jl 

4^A4 ak Jl4 cJi) Jjj . A!?- J^a okkjl aJ,fi» xOlS 
\jAy~ ki Ol j t o^A, A^p \^| Jc x*\ ji~\ j Jrl jJI u ^»l_p“ 

'dJOij C >L_ii or ^-kJi ^ k^ai JkJj C oV^i‘ 


Lord Kelvin (Sir W. Thomson) <T) 
J. Clerk Maxwell (i) 


H. von Helmholtx ^ 1 * 
J. J. Watoiston (T> 
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! JL j| <J1 J V- JT u\ u_jlP *U*)I jfej . UT 

jlJ~\ j^c. k-JaJI <■ Ip ^ ^1 ota_»*sS- 

. Ip j *2J i <Ur iST (j- 3 ip* 


jf j| jX'i> c 4_ c JlJ)'l ili-l^ir J ^bj-1 lj-» cP 
t U T LjuJr A^JJI jwi- j A4 JS 0 4 bP P U Jp' j £?•> 
^U! if cJ & ,3> 1 3jlj>’i IV j ^ ^ 

jjfcjb* i-f-JI o_P i*f t- \^ pJJI '-H *' ^ j 

jJi iJ vi oUJJi ^ 

4 M\ oUJJ ^ b~ u J 4 P CL U1 < - r - : ^' ^ 

j\ \yy\ spl j\ pJI j| -& 4 U (J J^> d*» -ij ii" 

JLJldl 3 Jki\ cJjU J& pb >j 4 ^ U1 p 

"<i!l ^cpl t 3b- i y ( iUU«'jI(^n^>'') 

* v L> •« 

Aiji sUI Oj-u UjJl>_ V p* ,p ! P 1 J*’ l>t t> tUJ1 ^ 
i>JI j o >_>, Vj c U-l> *-J*n U* 

.o><3: U-l \f&\ ul^ ^ 5t J p o^. u 
4 V' > SjU. 1 obi ip op J *-VP P o' 

11* Wj j ij 4 uJtW Cffl P p J Vl> 

*loU>-i p op Jli olj-ill I***- £f_ ^ 



x V oL— A-l ol c-WJI |-\j ^ . kill a.x--JI (^ri I ja! \J jui ^. j 

^li)ij IjjOm i J i *Xz>- A«l I ^ jkAj| 

Jl* !>Up o[ : pljj p-ljT ,j p ^j-UV Jj 

SjU^ jl a*Jz* ^ ^ jk 1 1 J^r 4 ol ( ' ol Cr^ J >ap 

Ol ja (JjiJI oA* <L* U 61 j .t ^ jlJLL* j\ 

jAJul! oAaCaIS^ Lij c 77J^~1 ,y , ill oj/ jS 4IA> 


r^l Jc Ail c s ^L-l _ii^r ^1 

4^^ A (J| {i) Jj* o* ^ 0J& of ^ l <r> -kja c 



ol/jil J ciitil 'AC- Uf Jb xJibU'ill Hi Aaj t A^c. Uti- O *K> ol *l/l 

. Wk Jf a 1 *lp J^r jll 

c^ljfdl jjjT ^u;l ^ Ujill II* Uj 

^ Jp - u" 0* W-. v-&4 bj-jAJl A j£lj 

c-r ui % saUI \j*jX ol jyA CJ I IjijC ^ ^Ij^JI ,UJ| of 

l>* ^>0 t oJjfil U-Ijtl \ <: ^ 4 j±\jL, ol-i 

c ot ji-,1 ^ oO&i c*>* Je is v jUJI ^ | ijj^f sjLii 

4 ^~e& ^ of i j. jl. j ^ii ^ui ob 

4 dlU ' ^ ^ Sj O^' ot ji-l of £- Ja ■y U* jA 
; C b 4> a* U ->U 4 Acixj iljL eg u jJ-t ^ 

°' 3 ^_ ^ J >A' Cr* c-t A_ii ^ yi j yi _y |j| j Ul 
■CsM, Vl Jt*-> 4 VjW^ jl olji jf SjjjL. C-'li'j*; ‘- r “A 

j SRUl aml P,lul : ^ j ,Un Michel Angelo <~ 


Bach 


UJ- A, “ c> 






^ ^ c^'-^ «j| ^1 tiiT j^i Sl^. 

. W u i \j~Jc W-iJ o^jU ^ Ji U of> Ji 

jSCi! .ur <1T £>WI j&4 j UjIjU j J\y V ^^ull jlfUj, j. 

IJuI^jUI ^1 J^j olT c jUI J.UI j| ^ <_ii,| |y. _,| 

_j| f-y^a -UT "4 T £kk*»| ^ )} 4,1 - ^J| £tdVl j- 

jl ^ ^.Ul dj\ ;>Vl Jt^Vl ^Udi 

(jiaJ lij^ u j ^ oJj- iw-u j. <u di'^i u it- Vi 

• -£***** i *,<?-»"—*•» jAta ^>* culs^ ^Jl 

i>* £^1 Jl c ‘ c *~ h d£V^ ^ ^J- 

W-4-JI IaAj . (J- 1 y ^ Ao-li it J.*2^ Jl 


A^-SCl^ £ L^d | <'i^N-*»^U ^ Aiwll £^JI J-Ua P 

“ ^J! i>* " ^1 >T J -LJ^ obj £ i^t UU Jili Jbu 
, C-u-U-l «uJaJi ^ jLl ^ jJI -^*-1 J £ SJjjil 

£ Js)-W yu2P T^lx^t J ^Ull (J (JVI j^A*li t*|i| I<ift jfej* 

. J£ij l-Vft jl jl J- 

i u^!j3l ±jr £y£ JjSfl J & Vj 

f i^Lj! j|_^ £ oyj^o *Jl-» S 1 j^tJl-> 1 c5— 

l is XaC. ji L^1^4 I jl J ^ VV^ V^r^ 3 k$ 

j tj' ij^l j| H\V fi j <r) ^:-iU jj 1 ^ jr 

j j£^’ J*Sf! J* 5 «^* J ' Jj! j 


A. Einstein ^Yi 


Professor Jinx Planck of Berlin H) 



jjyW o&" L-f 4 ?-\s. j, \f\ a — « o| 

^ jlsII Ul ofc" Jul . •!>? J o'r yi S 1 ^ W j ^ U- ^ J1 

4 Aj 4 |jU-l J lijb *i!l tiW-U Ol bl ^<-^1 Ol (J>* 4 H J_ jii Jji 

J^li j 4 A^V- til i>*jl' <y Jr 9 U-* f*-> <^il' J>1 ^ yi 
t ( v ) - 4 JU.I I 4 JUV ( 1 ) aIU-I ul y •tfj 4 aU (>! 

yJM \ ul 4>* ol ^k^iU^j tL-ui-l jiJIUl 

jll oMU-l y Wf jf(-i)jl(^) aSU-I 4*4*01 

(>_j) aJU-! UUjU»- ul (Jj* ul a:&\ ku-l j ul jo . y*J-l UjJa.4. 

y jS' 1 (7^} “ 4 U -1 ul j 4 (jr ) aSU-I OUjU*- y A/\I!>.|>S" I 

4 JW J$" ijll>-i -2U4 ul li ul ii> 4 ( •> ) Alli-I 

A^ 3 j 4 y 1 * Jl A~-aJV. l^ 4 ( b ) J ( £_) J ( '-r J ) °b?U~l U* 
vl>-\^,\r'l 4 UU*-S'' g* O'iU-l (^1 Q& y Uy Ol (^Hl ^ 

4 jlui^Ul d^j* oyli UjA^ Ul V^. 4 (_l-Uji WU 

. jlui Ml Aaa” 


olji uj Jj ^d-l . : U _»U> j oUi^y l jiU ^>t» U-IJ il i_-> y^J 
.yjJl jjSsA-' yl*UAj ' JslijJi ob jI jll y 

A^ u\i I 4 ij 4 ^jii.lj IjSWIjj 

>LJl Ujj\5llj . pl&j y U j Jjij 4 jly**l 4*-^ r c/ 2 ^ 

ol olli; il yll ^ j, ^\dl Ja~ j *££. 

3J- ^ Ul 0 &-JI y jUg 4. Ai^i 3 ^ <J~^. 0°^“ 

4 y ^kJI ^jkii oAwlj SlijlJ ^ 4 * ^ d°y^ 



rr 


jlrd Ja Lcf jl j\ 



*1 J-\ J . ^y^A* ^*a>-| Jj£ Jl c H?LpI ^j*. 

Ai lf*V ^ ^ ^A^IjJI ijj j U yj jjl 

. *1 j'V J: < sU-1 ^ 4b>. 


0^\ Jl J*J 131 : J*£i <pl* J^t 4jLa£.| 


o^Ja 




<•1 — h (Jjll oVl^>- VI J| y 4*uku l* JS^ Jj C 

y ^Ijll j c Ij &>j j\ \\w jI r • * • 


aH V oAs>-lj S Jl oV^VI^jl Jl <^U \ jaJI j At j| 

>»• 

. Jkil r UI j cF Ji sji J)Sll j- 


taji^Vl aA&yy iu*ll t jJSI J&~ jfca£ i*i jk iA JjAi L*J j 
^1 J* j i/L. o I jASI oA* Jl <j*lj3 I Jl Jc c (^Sfl J j*-J -Vij 

jJI jl ;^jlj>- iiC VI x5»| J^r^ljU U/c^y j^l^Lk^Vi 


aST |j* jjCjj . ^JUI fLJI j i^>U--VI jj- 4 aJI 3 jl I-U^jc 
A jJ£ir Jl 0 j\ \jL\ j\ oUjoJI klkl^l J j£" 131 4»’V ^AA 
^AiJ L <iUI aj3 } Jl cJSCir j| Usui \fp\ia^\ J J^ o-ls-lj 


JOj C jt 4kii 3 A 4 £ '& JA of J 

J jVlJc Ai^i» ^*J> wl!3 Jl J/% kJJUU* J* ilc A 

^1*3 y x • • • jr o-ulj A ^ A ^ 



rr 


j. Ji c^iji 

^•Aj& j| Xm jjA o^f* 4 JU-! AasAzi. A^jii ^j\lj| «Laj Jj j 

Vi -uJJI j^»| j j^lkll 3>ui)! I j — & ji ^jji ^ 

iil3j| I 3 a d[ i^UI UjL>* j cJ^‘ 3[ bo*)j 4 (Jj-Ullj <UI U*ils 

td 4 ^ ci>*i 4 IwUjU 4 dl d° V[ Jjili V 

O j pI 3[ 4 ^IjW! J lru>- dl Ojp- Jo 4 AiJ! j c^JI ^kc j| 

4 ' jaiW'il'l t»X ^ UrT J ^Jl j_AjA5* \Lfi UU^I dt 

^ ^ ^ ^ Oij .*Uj jjC. ^1 01 jf 
c ojj-iC 6| ^ -u>-Uoj t JL* j » jLi_'l Ji v_JnJI .j> 

'** -^\'I JI c.Ai-1 *,jji f L ,UI j/;, os jcjt 

. *JJI f \kJI iu* 4^ A, J*i jL- 

v -*~^ JU-S jji!) Jsljl j ; ijij ^Aji l _i5' ^ f '-'dj 

u* u .-^r W J’jf j*. j LV j -ijojijjj (l) oLI JU 

j] oAb . u*)l iiLU Jljs-i Jc <4fU)l o >iCJ! 4 :>U; jbf ■ 
^ ;.c,u SJ ut ^ j^. v jtJ* 

^ f 3 ^' 0* Ui, ^1 !uit Jt jf 

‘j jUJI > -f i 5jAi 4 lJI W }», , l,'. Jj Jju~ 


P Soddy <T) 
•3* tV McLennan ' * ) 


Lord Rutherford ( ' 

V h J' „■ i >M JU-i -<^u u j at -uxi ' r ' 



£\jl\ j\ bxi tbU- j JI \ r ^r ; a.-.n 

j OA*i! ‘Uks j\i Oili c \l*lkc> l^- j^yOJ j| > 

obJ -^b L-^c- \^LL*T J\ U| c 1^1, J? \ J f . j^J 

t *" / ' 

y* a j£> j\ (^\v=»j!l objl a Ac. <jJ^ N -J\ yj*' .< '* 

. ;l<3 

£-^4 (^Xll Ia_ A ^4 IjOf" ^ J 

I cil J** 4j C ^ jU:l *Ui)l j *jjx* “ VP ^ ” 

<—^1? Jj?~ (3 ^ <l)U> ^vkptdl «CjA 5 j|j c 6ju5^^L_ir 

J c t£p *!>' a 4 ^0* li «P a 4 va* b 

Iaa v_;^ l j^2>« c£a J • ^*Wl dr 4 ^ ^b*^ Ot>' 

, j , ^ jl _^Ju)l dii'j' OaA*- A* C i-v4 ^jA- I iJ~l U Xp c ^UA^’I 

*aa o Jsj jij c aX»xM j^bdl 4t j& ^1 AixJI 4 j 

. ! jUI Jl ^ili cJ> Jjl ^ 6i[ VP 
^c V >Ji <Sy\ CM jSfi ^ CJj j ImPJ J5j$J 

o^iji i y^j c l^SCiT c r -u-' oj^i *X* ~bbJjl oli ob-^ 

IT, ob^ll ^-wi IT t -jXJll *% If g J-iSfl ^ >^1 

J^U-l JaiUJL” lf-U| JaiLJi) C->!jA^ 4-* ^ »-£j 4 *ji 
£*£, c£-ii' OjiUli J:» 0* ^ ji^U*(jU» ol> fUf 

C ik.^i <!fv« ii ^ki ^pj)i IX A tk>- ^A^Al -bf ^ c V^* cJ^ j 
diSXi c^Aci- c cil ^b*i oli oaU> Aii 



d&X oyH £* WSUj c <3* U\r 

• cM £• * tf-ill JjuU 

4juJa)l <-1 — At ^ {Jj^ ^ ^ ®*^ — * C-i-li Ji j 

jUiSlI J-> <J~*» J- 4 ' 0 j«^r- v_^>l 0 j)l> ^ 

«-Ui J-U* Ol £tX AJju>j & v/’Uiyi i»llxli j£ £\JI dfeCiJI j 
« a* jjiu ojCJI tij ^ (^*bJI IAa ojS £* oijjJI 

• (J*^ L^ C I-AJuj 1^.4 ^S*" I 

£-L*ail i1Aa*< 1 aijllll oyAiall dXlj j* I ^IzJi a«X* ^ j 

Jj* <y 5 i\W UU Uij £JL Ol V-Ltj t ^Ul Jl >Jl 
t>i^* vo^" *^r_^ — Jl J^-b ^Ji c X f 

U\i- IjAs j>^! cJj v .j a y&j j fi-£ L 

oj\r ^ «.X| j c jJ j!a^ 4 ^ c Ukiu o js> 

cfe \ A W fW j cifiij fVi Jij 4 ^/i ij\r ^Ui)'l ,j-aj 

^ J 't ^ oi>ill si_t> J** j . oIJjm)! ojJ. .Ua»-[ <Cl ‘^J' 

JSC ^ JaJl 1 a_a JCJj c dJJI ijVr tfj jui; ^U-J^l cf 

4 crj~i>\ o^ i -*-»_> t dlUl ^ ^jji ^ 

ol xy oljflll »0 a olj c oljiiJl ^ y \ *j>-j o' *. ^ 

ls~-> ‘ c^U' IP VJt .Ulr £. d£iS \f c 1,-i; a* 
t jAiSl Jej U; ol j. U Jj V 4 oU^'i 

V^-Cji j\- ; «j 5 U\ UJJi j jJull j>». fl* 



^ ^ cy 4 ^Ul ^y vl>U r l 0.C J Jji jf 

J * J V C ijuJaJI j 43jj~ c-ljf Jc ii ji 

<-> ^ 4/j. V ^ y -jl q>L j c ji _pJI ^i j, 


jl v ^&bJI 1.4 a ijuJa) U OJ 0 1 lUfeUal*) J J 

Ijiirl jjjJI ^y 4_*> jf <y ij.C is If) Sj3!l <U 4 ^ _• jl 


JT Jw j 0*^1 131 ^>jy ^y IjJzi- jf 
b-j *iaL»4 t^jb o*i \^»^y 4,&" 4^**i j| f^j^£ ^ J ^y 

<y jj>C j3[ J oWli;l fiA^^y L^i^J c vij^J^T 


C -U*~lj Ja j*3i ^Wi'NH JaLlXll f-Vi (J** UJ ll-ia oWl^l J-\c 

* w 

c lx*>- Llir j*-\j jj^ o*> v**^ jl jjl ujCr jf j aj 

4 cibj^l v^ 57 -Vrl ^1 ^1 ^3 


UT 4jA>* ^ |JU v-i* jil 0^ C jj^ll j ^ i iS\ ^ ^ 

♦•bill j-X*^ c u~*aU 1 jfj-M ^y jj 4 o-ji 

oA4 131 U|j . fJ oU!o)j3 jJW^If 4 L^^lfJTj 

°jj y<J\» jj-i v yl* <—^l2r jj-^j jj-i JS" 4_ « ^ 

jU-1 *Aa jj C ^rJUll iujl jyli U J^C IAaj C mU (^4)1 

!>Ui eJi&Ui U. li)\b 4-xc j J3— j^ i^^l 

Iaa Ayuj jf tti 13^ . upl^yi i>bJI C-oU-l dSCiJi aIU j 


. 4»-l j A* j \ r J* ^ ^ 



rv 


f iS jll jij <■ 0% J°S* j| (J^i- 1 (J-LJ.I 

. jJuoJI js, i_JL«dl U^, 

— • 

«Aii I Ia — * ^.*2.4! (^/A-aj (Jlj'^l | x4j 

4 jAill ^4 [/i- IH A—.*) 4 A£ ji <J**lj.*il !>UU 4x‘ j| \J1 
djfcjV Alj 4 ^ jUaJI ^Alli Oj»ls j\ _ptJ^ 4*.JaJ! j 

a*[ Jj w ju.^d! jJj Is 1 aas£ ^jj»U.l oJjAo- as aJ! jiaA oi \)*3 jju" ^ 

J& W** t jlAi*^i ISjJu Ji^l U-u J>[ o jlC -LJ 

. jUi^l jAa 

. A-^ai tW-Vl IAa j li j^3| A^y iSJ ^\ oljUtpl illxAj 
^aJ-I ^CJi 4jJk J dj>yar U j| £^j| <U jr>JrU J) 

44 kjjii Aa!j 4 (C AjwVp-jJI aJi\S *Ac SAcli ** A~*^U Ac 

U 4 ^1 J>4jll jCc U *le Jt, JUujkll jf Aiju 5ljl» 

u* J -^— oUi^l ^1 0^1 ul ^U Uf »j c *SC>Vb 
J.’dl^a “Up-WI ul •iU^-'^l Jc \4T A3i t 

iwkil ckUjrt ot-u^l^jti^^U.Ujft^V'j 

-IS^I J ^ J* 

f \ 

1 fr? ^ Cf“‘- o^n/I j ul £-u)l Ul ol.A (j j jlT ^ 

^UiJl j ArSy^j |jl Vjjj U^-o^ cjj^' 


Professor W. HeinwibofS 


O' 



r a 


u* 61 U c oU i^IjJl! iJii . j 1 5^. 4JL2JL 3 

o\^Ui »Aa cij* b\i 4 aT <U:^ Cr? jj$ t ;Ujt 

• ^ <Li^. j*ll yCi OjSCJI oU> JT jp 

» ^ •»» \s 4 ^ ^ k-— x^-l ^IjJi Ul 

s ^1 bis 4 \^c oUjlu Jc J^J-I y* LxXc ^ 

^jl Ac ^Ji Ja ^y gJ l 3-A^. 6| ijilii ^4 ^jsu-*^ jl •'L.izJl y* (>ju £** >* (J 
UjU I3J$ c OA- “ tu ju" gjr ^JJI 01 id«i 4 V4^ 
VV SJ^l- JiT ciXU Jc iUJali t^U ^ xJ-i Ia* jj\£ 

ti y I3[ . «y 1 5t j^l oUUJi y l^ Jj/V ^lUI j 

A**j?y ^ iji U ^4-^ ^ 4 *— Ul oU 4JULL1 1 ^SOI <Sj*~ 4c j ~* 

^c Lc^j Ji c^^SCJI ^ J- 4 ufe . Ja^Jl) pLajJI 0 

^ (j^jiU (3 Ai-3 Jl B\i 4 ^ ysuJl c/'jilill jtflSj 

6* -^*" 01/ Olj 4 {,>£>- _JI t>[ k^L*zZ~* 3 ,£/ 6| 

\*[ idASj Jxi 6| Vj cU -U*3[ *^J^J £fJ* 

Jc <• joiJI jSj J loj L-JTlwl Jili t UJj Ltfjili 

.’ L-Ui j \\J**>\ ol^^I o^bjl 4 

U jyf 6l ^J42)l ^1 >_a jjjJI jf co^li 

41 ^ 4 liX. 3 azSj>- j ^ 4,; r ^ bV 3^ 

^.1 j^r rf j« ^^j)i or 4 mjji u uj^ Uuu 

;i-JI jaj c jJM fj"y\H\ bo! jU a5j 6% 4 ^]JI 3 



j ^ ji-\j ^»jll o! U j^> c JoaJLV 

siij J ^ LA ^1 C$^y Wb c 

icJuall *0jJ»J oAcli aJc. o£?jl ^aSI vj-Un/I j\^L U r j c ju-l j 
<JVI 4— s^^lj *• A® 0^.11 oS" j| 

dl O IS[ jji^.* Ax-llH IAA j| j*P ,iJli "ill j 

jl ^J.^J.itJl^Ol dlSiclyasli j| U\| U 3JL jJa> £c^| As jjsJI 
4 t-i^t^-V ojIaJL* ujika^AjlJI j\ 4rAiJl CC 

lA tS*^ ^a^Ull pl^Ji ji-Vii! Iaa 6U ^.Ull J L| 

0JkJ! ^\ji <y\“M oA?”Uc 

l11j>.^! ^ j jAj c \> j ^k» ^pJl jj J*jA 1 j o jl aZ. 

^1? JjS^ c^L^ JSsA ^jKj 4 . JawJ\» A »>! y 

c.5C^ ^ < ^C* A ^ w^A* U Upi f.\si| j ! \j^~* 

. JU*V1 Jf * aV; 

lA. a* li (.5^' ^ J&i\ OiJ ^aSI ^^olSl Ia*J 

'°v-' Vj 4^' 0&* ■Ui Ol ^Acj ^ ^ li\j C 0 Jj » jA' 

j!'S34>-S!l jyjJI -Ukiu g.j y>J\ \\»lM IaY^ 

u* A.jt jl iij i»\r y^j jj, (jj jU j If* 

V_^- I '-r J _^' tj> ^*11 Vji ij»- SAa- J _^j CJlT Lij . jy' 
^)SClS j^U.1 vd' oj Jc _^»j oIj^. j ^JaJl jl Ul -'i 


Planck’s consfcatifc 


<\) 



— r • — 

kJI ^ ^ jll a-k* j\xl* iJLiA-i j 

o^ji ji " p\ij± » i^t J v >ji ij^ j\ 

oijiall ^ c~.b u J c ^JJt ^ jj/r JI “oi>i)l” 3- ^ss 

*“ (J^y2.k I iw^y^jl ^jA 0^5 6^ J A^~ A-~JC* 4jU* l " j b 

- ^ ^ (jl>C \JL«J \> JJ A^jjj oy Ui oL*i[ Jc j| ^ 

. ol>* 4b 

(/■Ui^fl JsL-iJI jlLc 4 i5t)b V ^i2.?sjJl ^alll b — * j| \b 
-u-y -Ci ^ c yo j J (Jr^ x 

.^Ikj J dll^i ot jCc V C ^aJJ Ujkii Sj^T \$J^\ j*lk* S^iJI j 
^>1 ^*11 (j C «XjAs»JI iJl'ls o$Cj LfJ <*l*ko| b[ V[ ^ .» - *■■* 

, U 5* ^*k j 

t \ ^k»f ) A*j l*i IjJI b/& l^J^Ij oljbc-^l 

o j j*ju I \j**j*i o\ *kb y* aS ( \ ro j 

t Lfi Jio i* \jk+ ^jl*£Jlj oijAi! ujC» jll JL>*\ jl\ J *j«M 
[faJ, j J ^Uil Ojfi\ ^i>i J lj*M\j±)d\j 

: Jt y uJSjl.l M> ilU J i - jL ^ c ^ UU>-1 

■6 £; V :UJjJU 4 i— mJU j ... oijiii y- bl” 

^ • •* •* 

•Jlj4 j ol^ a* i J^fl o-ui l»l 4 tfl t y <TJt 


P. A. it. Dirac "' 



— r \ — 


i, dAa CA-L C I tali ciil'i oJA*** <J[ ^ Aj-lliU 

'llai^ Jli» oljil o A iK ^ ol^ 

JjjL jt jta.iyl £-*A vj3[ J w Aj^&JI wjl^ H* *J|. Awl* A^U 
jCc A> ^kJlj . i ^Ujjl d-L.fi* Jc- (Jjvii-i d\k-l 
Jl^-^l A**A U Aij 4 Jl^>-Vl 1^ — * ji-li* j| ^ja j\^J*j/| 

/ f \p \c. J^LJU Ai^3*bJ 1 Wi 0 ^ XX&J 4 Us~£^ 1-^lj A^U- {Jl>>*lj 

.Xx- U[ : JyLi e£j**l d A>tacJ! oAfi* ^ -^ )\ 

0 U 2 .-V jil jji\i q \ i 4 ^ ^ j ol jtaij ja 1 U 

, A.*JaJI q*iljfi)l \f Ij4 (j* jjll ijji-J 

./oUlt-Uj UUI aM AtlrJU/x .;£■)! ^ jUk^ij 
^a: J U f U!l ^ tad ^li 4 j4 a ^ lj| ^ a^La li^S ta[ k’l 

liAs tal \>Jj 4 ta^^k Jc j| 1 4 £>“j A*kil! oAfi. *aT J>e* A; ^ 

•A* 0 • ')' * * *jl ji* k‘\S 4 <\ _J>1 j oAa -S jiJI 4z5 J-* <jk j>;^ 

• i° *£■* erjAll jU o. . } . . . J| j|j 1 1 a>rjy ^ ^ 
L* i - U '>J O/C- ^ 3 J c JL_», 4> J*A\ ^ JJJ 

.k^ jlj C *»_k!l jj, Jj^ U^^Ju Sij t W 3 ^ 

J* 11 lr‘t ^1 jA ^ j 4 c t kx^J! J>\i AiI 

i&JI 



AA_aj lluv A*j^ b juX* ^jas A Ax- ,_)j ^c- 

A*«JaJI c-bb L-^Jp ®aU 4jI (j* A — *bi jk^o | ^>» C 

^ J JUl ol <J ir^ o* ^ 'Sj^ iA— * Cr*j c j%r jW* bJj N J } 

. b*J ijll CJif ol C pi Ji 

fi-L-A ^lL*v« <b| L f y* clA«^L i« bVi ^j*>- b-A} ^v-Jj 
bl j£\ C-xToi j t hJai\ *L -<b J4 IaAo iiU bl . JfLil 

Ojy.\i 0\ £&y~> C d/uT* ^asbJI^ A>-l AA*1I bjb 

<pj C U Ai jJai ^^wkll jiUlJ irAxli Ci£b i\^ j 
(jr 4 uN. * 4^ J <£j\ ^ f A* ii C-AjLl *W**!s[l 
V^(jll o pi ojj^? b b6b obM U. i* jbaJl aj^JI b\* 

O^Jky^sJl Q A ,, . ^ j\-y^ <J) ^-bb AS^J C L^Ai- 1 A^bg J I ^C bJp 

Jj*ill. J sU ££. c AcJUll 5J^I‘ b pi ijj+ j or Ur JiTI 
•jil SaI ^IJ jU b^- SaIc jMi obyaJI £* 4b bU jJL 

•ijAo- b dXbj C *L_A Iaa>- j} U As*- bl bp3l ^k-A^ * jA sllj 

U^b bl diiiAi. I- JjJI UtAA U ilv*j| C Alv* j „ 1 ^-mA dj^-ybi 


' *“ 

b C-*! ij-iSI dAa iU\> jll b^dJi oA* b p* AS j C ££■ 
iH 1 *^ JU - . b» Ja^4 tA^i jlbll blj»4 b o.\13a ^ b*L*>4< 

*^1 Ub -uj5 ^Ji c JU^i iA_j> JcA 'yf Jo 1 ja\S * jJI 

C 'A* otjc . lj- SaIjI U bt> aU^VI J* tJ jA U Jffv 

6* Ajjd-;! A : x r JI Aj^-J >*aJ bp As U bi SjlA| iljuA ^ dJJ> 

l ■•*•«■ 



rr 


ll jTU ic olT ^ ^ iSji’ -^4 * 4 ^>>jU:l 

... AX i li[ j w a 61JI j i^i-J jWi^l ij ^ Jjk 6U C Atj j 

? v^i-x^. 6 1 *ioU /Jai«J uJ5o 4 ^i!S > 

L: - u 

i Ji'LlI < 0 *J ixWls £t»'Jl JyiiOl J^'^y ^ *1 Lib Jj 
. j\ j t 6 V^ l^^oi ^ !>»■ <UA^ii-l ^yjl l-^>’ ta[ V[ 

J yu V 4 j^L_i-l C-3 jll jJ U jA5j C <L.*L*Vl 4*-Jall (2/)ly 

t*\j 41^ J\i>-1 Ja— ^ 6 V SAiu* 4*^ Ji ? ^Uail ^l> y ji U 
Jl yj' f • ^oi j»S c ^ yL^ill a* ^ j J^l >£ U jAi *}j£ V 

alxiJ? | c-^ jA W [ 4 (JjLilj 4 JJI (^) <UI^ _j>- _*Aj 4 ^ALii I V^ 

, 3 ^^^ J* i^J-^ C ^AA^I AxJsJI (jfj I ycil j^r{j* 

J j\ fj 01 6 i j <y^ j 

16a 61 jr^- — 4 Jjbilj *JjJI 4JI ^ y^y J 4 l UAi 
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^ ^ .aH o^C N as tc c^a*. j! U- 

f ^ a 4 ^ £« li 1 ' 0 s1 a* u a aO 1 ' V ubl 

A v^' j‘ui ^ ^jiorib . ^ _,jjt jc^ Lf- k-i* A 


Wtt»l North Hoad) ^XltJ^lj, JJ) j J,^ ;^\jl U J >L^ ‘ " 



\w| j(T \i 4 Kjuh>-^c 

ijjkl 4>! J» jk)! J ^*U dk ^^iz-aj dl y* Jj£| Jk— 

. 4/ j-Uil j 

•Aaj A^.<JsjJ1 ^Ip y,* 4-A->ki d^ |d~* s-k— *J| dl 

^ Jl dlTkk 4*£JI i>‘” ^jtj fcuA.1 oljjUl y* U JU Ji 

dl tajl <r £l*£^l j 3y> ^\ j& 7C ~+0 y A) $dA y» 

Q** A_$p cii *1 jJ 1 <J>[ IwLki^ dl Uk dfc^ <'Ul oIa 

, ,» LJ! d Jalij 

clA J* jl c *J^O A O'^-l ^jl d> 

yi . j^'- w '* -k>- (j juJI kl <k* 4 <Lork-* D^k IfJi jkw 

ZjS~ fj >jd» V •'J* AaJ* uil J>~ kUlwl 0\*A\ J^vJ HjjA\ 

dl C kyd il I j£. j*J 4 ^Lil y* jf-«L1 y* ulTLlj . 

0 Ijlj^l *UUI jk^ dl y^kJ! y* dlT -Ui £&-*• ki- (i UuJ !>> 

.tf" 4 u?jk £cy y* vik-* olc^k I y» cii jrfjki «ykl kt 
U-ly j i» J oljj </b>i u a y^J y^l m j 4 5JaJI y* <jb ^Igy- 

. “ -fliuJI ij& * ^k)i a Aij^JLI o>* j 


Lxb V c-jdiil £Ui df ii jlLil JUaUII jja VI <y df^y 
kiwi 1* dip 4 ) ddd^- b Iks^j 4 oli- Vte 4 k>~ d- 

4 jL^o’VIj Jb df dJJjSj 4 Sij^» ? ck *» 
45^5 ^jb idA^ . k . *j c^i d ji ^ c-i* a a^-k •-up^ 



Jf*^ j <U— U Xc- ly«So jfli 

U (jil (>il_*j)l CJ'fi' -liij . -Li ■_/»_>*£ U Xc. c_ui L* l xf j;f 
'4UJ djij* I jit T-Ui 4 Csj? s** <i ls^ ^ **Jj~ j*l oa_ a 
\j b)l ^ J* 4 "IA' & -k^ ijij ol cr^'^l 

£J !T«IAI Cf ■& ol ^j t l^e <u£»‘ I -U) jPUoJI jj|. 
_)LS3 , yi ilU ti dfc' i^Ua)!j»l' l/^jI (jp ^.jdl i>_^" 

OJJilj C jU5vi , yi i jlj v_~>r (Jl ‘t'fc ^0 jj J» jjLJI Ai jlj i_-^- o! 

.H. \jJb ilyS U^iJI of jc iAjJI j .ui; j; _,0 ^ 

(J*k. jl jo ji It x-A oo*ij I a I O' 11 1 

" v^o* ^ o *U tjij* oJJf j 4 J.-IT 
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,Aa o 4>\l:l o r - o^jc^jL- 

ofej i tjj^f o_»j if 4Sj»" j| ^j£ i J C ,j)| ^VOA A^f 

OJi.O-'J'l (_£"" ,j^ i jLX* OlsL»4 Jc iki' JJ” J l_U-lj L_J-k! 

ijtj o;, kJ ku 61 J a^Ij oU"l J 
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I yj! CL-lSj C AJ^N/1 ala^^t f 
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^Ui JiL« 1i[J| (>»• l^il>- ^ J-J i jkt* CjV Ai j 

^ A— S-* V* jC* 4-A*l V[ Al* V JJJ £^2-* Js (3 

^IsjJI ^ e-XaUi U wL»Ju-4 i^ill j* «jJ-J \X~*J 
•ASjt . ^nJI *-U ‘j*^ z ~ Aj cJ^ir.y cH£«l jl • J 

aIV t ^ Jl*» <jI V V*^. Coe* \ J 6 ^JuJ 

Jp J tf jil) cK *£ d ^rJ d A ^ 

<~*>-j}c>Jl*-\ j Jlij O y~*sol j jli.c 1-kJj ^\5 j5I a-IaJ tULIjJ*- 

oi ojxl. if *U!op Vi c ul 

tjk^b 4^\ji Cfj? Ai J . p*Ji jf ^ijl jf 

X ‘ c iiljjU jjJSlolj •ili jljM W vAL l>* c U^l^VI 
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Sp C^jJ.f VV a!La- 4I (Jl jpAi J^-4 IA 4^LL*j 

[<&)#. j* 4 ijJti -*>• J* ^vt-vi 
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... J*>i- j>~i V +‘t crjJ. 

Ji;bf (J^* C ^ °V^' ^ <U ' 5l -^ S 
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(j[J; 4X. tj~_ J\ (f (■ j*t^ f b ^ obboj liUt Jkll 5 aa- 

^ Jj C b jX£- 5 lU 4 (J J '$i l 4 j>- ol u '■^ij z i iJjM: 
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C? b b> 4 l oAa j J L £*' ^ 

. 4— ii ^iill U <i >. (3^1 As 

Al ff V> 2 JS 42 f\Jj« ut ^jWI oAa j JjJ Jj •**-» 
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. JI' (i LUJj c iUi. L-ijT %J-I*. *>& £>'<31 


Jui c I l>-ir ^ J* W®J ■**-> 

£j| JI o Vjil V^" ■>&' 4 t>* ^ 

t objlSJkeirj-J^ 1 J > 6 >< ul^ t> J>£ L^ 1 J 

. sjuIj l^y jp U > J^>;V *~s? iAA a* ^ jl» 

V >JI oVr j* IT ‘ >^ aJ1 >: l:L! Jj** J** ^ 

j& jl 4 a) J* iL ^jJi >:^b u lH 
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* JjLiV>iJI >JI J 

lr If AiiU- J± f* A_.yU 5ir 0* Vy C 1 ^' 1 ^ ‘ ^- UjJi 

J- 1 >i V ^£3 t O^' -M- - ' -»l i > JI ^ *-H JI 
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s? „\ jj kioU-l “ " ( tv u*J * 1 ) r '^A. \ JP- o*- j 

^' ■_ 5 t l l olii^ Jlp- 

Ju, j)f AJI jjiJIjf . £rU*V' js=JI ^l r I 

^1 J| lift ut Oj 2)1 j ^ ^olc--i-J J* ^Uj 
; j'S 1 ! UU^> Jtjfc u“ [A' 1 lA m . ^jA* ''A m Jk ^ 

oUjll jki a^j ol~JJ JLs tjA. c ''- v -^' 
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ij[ a)| JSj 4 4i <Ua>UJ 4ilw> A** Cj* J A* JlA-LA 1 ! I A* Ol Jj® 

jl l/tf C b\j Sf’l Cr* Jl lM ‘ j *> > 

_ JjjVl : U? 1 O* 

4 .j>Ji £-1 \j€ £-1 \jA OjSO *^ya)l otr lj\s . — Jr 11 

Jp ^ AfUl tX ■*! ^ 

u! lA_s> Jl uiUaJ . v-Jali j J»=— *JI OjUl (j^* (^S 1 ' vjJ^' j 

tisUaJt jj^lysu*! Jc aJjJji-jtf ajAs ^^yiilt j>=^aJI Ojll 

Jo ^ 0 !^ J Is 4 (^U» pjJI Jc £"I>*S/I a-A* 

4 A>uU_)| oWUilJlic jj>JS ii\b 

.uau^V 
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1>J» j U jOUl JjW j “ pi i>- ” ^ 

C-vJ 4 j-WlI JJj J 4 <-r J ->C p J J 

4 jrttj ol jvi u \u;i jr uk* jP. r <>■**' 

L r 'U 3 jc\ 5 \Ui_o olA - j JL^ ui i*> ji A C ^ >J - 



ibj dbj Vb “cA*/ n) V*Ji f r" o-i 

. jUI ut>: jl JjIj j ^ks j| c ft ^ 

4X« djUtyS* ‘^*j > ’ ^ AjL& ^1 »J^b £» j^ajj 

jIaaLI I-L-a (j^j ^ t— (• -iiw/ (JjUi ij* ij** jl-\-ju 
4i\i <A!>a^ ^aSI Ia_a ^*| IjjU . J>F 

* .^iil jjSi j . o^Al cl ^Ul Iaa U> ^l Jsu^aIIj cLILa ^ »a1La 
j • Q?* fj*- <y JjW! S^SCll 

c c^ ^11 J jUI ^ \~iG- L.-tJ s- j*all <y i*y JT j SiUJI jIax* 
^iCJIjC 43- (J ^1? ^y pjT jiil 6 1 l — C b JJaJj 


*■1 j^ll 6 Aa \^Jb ^ jir ^li o^SCJI bA-! o\ tAc-lk^l (j yjj , 
J[juA l$feT \f[ Jjii 6l 4 ^ ^ J (J*~ 

fj C A+«JL*'jf £jVyi> J* Vf=rl ^l 

e{ **j**& 9 *jY e * f”u*. 

^!aS ^ ^JaJ J c a^j>-ji Ji {Jy y-^'-r’r* c$l Ji-A* 3 c/* 

aJju^I y« oaI/ 1 jCc Li Uiy ulXo (>L» 

(Jll oIjaJI Jjr j| ^k^A t V'b. ct»U b[ ^Ui^l u[ 
jl-JL-i. Ai ^ Jc Aijil ol jAII A-*IjA JvXj C L^Ac ^5*. 

. - u ^ > >* i t:Vjioa. ** “f ” ua u*: " f r n yr «>i <u 



s jt_A j| pjll V* if (i® JjN iilkll 

J. uUiuy '£• • ^ -^S ^ 

Jj.£ ^-Oa-tfl A» «-_j~iJI y ‘^J 4 '--'L-Io-I 

up. JUI juU ut J* o*j^ ^uj * 4 olTAilj . sjLII y 

jjSu. JjVl ot o VI j^i j <■ oljjJI ^ <• Cj^j^ j>>- o* 


jlji_~* i-l. L p y >^* Jjj L oUjjJi ^js c y^p* j>>- y lit 
.5 1 jp <0 iji 0 y&\ \^i J jlx» i] jLm CL^lS^ ^ ^ (J^l 


^JU £* (v) 6 j^.jTi\l-Vl Ail : T ±JU>j 

of tAp-j) ^ ^jl^’SCll V*o^p d->o,^~ V* 

C O W ^1 C «• ^aJI ^ 40 U OjSC^ l^> IS"** l 5 j-^ 

aJU-I sXb 0 4 * 0 ^^ J C CXLyaix^ 4 t*£ 

U&jk cjjlfSCII JT «w-x*ai c JliaJI oLuj ik*LJl! oU>U>JI 

Cf <j-* oUj*aJI 4 a \U jloi* v-^LJU-l Jkjt j . 

«Ia jIaA. ut cSj^t Sy -W-j Jij C oioLail oAA_;t Jc- i$A J* 


Wj 4 44 * y V u— jlJUtll £* l* If yiy 


— »>aJI y tya V ^ j]| yL| y p|;j 3 _ pi)l 4 ^j 
up A»y Alt uiSS . jujudl. i_li\* ^ <p<P ^ 
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^- 6 t ^cJM Vt iUo«, JJl ^"t^ ut w c l^lij r^> 
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<1)1 ^ yi»fr ^iLJt Oyi)) jj <JliL ulT ^ Jl 
— U ^4 <-^izjl j|^* j^^'Cy* J <J^. J& - * 

4 IW olf LdS’ - ui Jii cJLi j[ jl t t!a>- olTU^J^ ul ^L 

olc-*^- j«- « jV p ^ J* J*j* I fU I £2*~. J *J~^ Jl JA! j 

^uyl Jal-| it^yi i»jjl 4- Js . A*- 1 j aij J ^yb 

CeJjiil: Olc-i-j y.* Jilj dUuJ lfd5-i ialjk-* vAO 6 L>J' 
o j_jl JcJa-jJ li ^U^y I lj*Ji* ( T ) {d/ J* ' J*^ 

^S, U |Ju_j c iiUdl oU-jlI'di—* oMU-i £«■; J ^" J 4 j-uU 

^ £2, <Jci &. Ji Juljl ^><1 uU d^T^JaJI j i-iJl 

eXU Sjtj c oX— ^ ' tiW — • 4 -i byj 

q60l 1 I j | Uaa. Ifd <J-^_ X*lc ads j* <J,.»r coWAI iilU* 

ly*U- i!U il J 

lii Ml iuJJI f Uiil j ’ali^l jai j| V L4 Mjj 

Jl L J&, i jukj.Julj^ Wap-J Jl 

^_adU . ^ail Sjll J5"l _A> t ^ c>* J ui - L ^ JI 

&& jc tji j4^, ^Uiyi ^_jL^ j v t>* ^ ^ !| 

of a L^I.V dM'Ic-adl Ul t ol-~ >- hb aU>. 
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jx: \,-l j\ t ii jl Jr“ <JH 4.1; -uj 
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jc- «->ill 4*J» j uo? ^f4>_} jll (tfWi 4, _,!ai C-4 Llj 

d 3 ^ v^jl AW>I I 0- ->U C Ul i^UUI l r & 

^ -J ^ c oUi-l ^ J,|_, dU du of AJWu oU 
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o>e iM\ {A^j u*. i ji a^oi iji 
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Vfv* OjSv* Jl A^U.1 (Jf^Ull U^JI J, — eij 
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0| Jl^-^l ^y* ci ^JJ £ iiUJl ii jJaJI alia JlC oU-^il ^ 

Aj| jc £&*-**^ I*A-S*? -lie* Ojfyji I .jl O^JSO^fl Jl3j^Lw 
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4 ibuJl ft s- jL * " jy 4/ tfJ 0 .TM'o '4 j 

_k- y yCil ►jJl a* ^ ^ lf ^ ^ Af ^ 

J. “c~£i I " Ai <jp ol Jj* ol ^4j ‘ V 

Jj oib ol ji . «JLi£JI U* y U5"ty s-~£ I 1 4 V- 111 
Vjjl 14 oWjil y ^>-4 V'l 4* y^ ®-£" r^' " — -4 to* ^4 
Ul Jii j| - jj! \4 li-* y jJI a* 3 P 4 ^ 

, oW_4-l y i -^~-4 y^ “l^it ~ 4 S 0 

oarit ^1 j\i lyT, or J: yi* sf 4yoil fj-) JH <* '4j 

aJA U jek- y ■% JAJ <_J J^DI Ol -U-J Ail j *! “ Cf 

Ax, y~ Vj( ^JI 6 yCol fuc ^ ^ c oUjll ^_y *pj&& 
— csir**- ^ *y 'aa” : J>. 0 ! a 4 *-kuA M o4j ‘ °4jU a* 

" oUjll y ^ 4 £)jj 4 L. J(S 54I oj! it til 

o;r j\ \jf oij bWH J -0 (1 4 4 ^ J. iji it ^ v ^ 
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Jji -1 V ftlb a* dod ffJ c ^id! olfjl iJl 
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l-j^kJI j yfb Ul ji-lj ? ^ j *> y#> Lr 

t .^SCJI iJjLi j&jt .j* J *5 j**i * J>^ a 4 **j£ 
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. ^^J-i Ujti ^>iT 
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d*t oh oWjil 3fyr 44—* ^Ib-J u\ 4 
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CJ& c ^ blUl j “'Jiff. j ULi| j j 

i j jl J-W* £cL» Jc 4 > jl>* i»Jr L* Jc v_jj\^S 3 I jUb' 

' &*■? J 6 j£T> ^ Lf. a)U jj 
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^ ta\i cl^tT £ uL-Ur pcjl Ijll v_**U J? 
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^jjC* ^Lvdl Auo jIjlpUT o*pl dl* l-il *^U 
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OLJ j^vJ) y jly? 4 ijUl j J«4 <«i!| i)U Jt AlJ* 4C^A .l! 
^A& Ol 4iL§A C-*ju>! As j 4 4Xp j\k~< i^^JsLll aIsT Ol 

Aj J 2 JI <0 olO ^a!I _^ iuli 4A*J *A ^iull 

■ l M ~ t * — ■“ " ^ - 

ujsCr *ii sjjfll ji j j_y jj jj ^ui JA* j^i - x -b 
^vJ 5 '"** 4 0*1^ -^>- ^ '_y *J xju 4-Ji^sC ij^L* ^ji^T vi 
o*U»- 0 * i^lSj c 

. tl^SCJ! j* 4 U^A^UJa Ap-Ij^U WjjS *aLI1 
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V u*v: ~ ®. y'“ c 'U'* ^ ‘-’I Ji _, 

cJ- Jo}^ ^jy *w* J-^ J $ d* df j q cr ^JI 

*•1—^1 3 ti»A£ J tyA^ At y*A j I Ail I I Aft l)| j C o 

j, .<• • .'. « /* • io* 

4 i^cjl jt-A Ap- s J,[ dju^ 5 j^|l aAft j-U . j C ^jl- i JaA^d! ^4 
^ ja!I ^^iJI *>— *» 6jj 6[ ^jLiJI <JI l^jidj 

O' IT j o' ^ <jj J o' d^ ^ j tA>^ 
\S"Vi/-* ^ ^1 »/'«» jXZ *if i.^J! aA» j| je « d 2 ^ d 

4-r*^ll 4 J-^' ^ l»|. ‘Uaill Jl t/’Lill AiX^JI JjXJ/ 

iiiiall J jU,S(| ^ tjJL. ro . Jl J^_ ^1 j. 

uaJ^o^LU ^ U -L-pjOi iifi jt ^ ^ >. y>) 

°“5 'A *> o a -> Ji^st L^j . v* ^T s/p 

ti o- ^ Ul ^Ji i JVT UjJu; J VjJI A 

^ tl & £t *£); c ^J1 £^1 j jj V 

> A db c ju«l ^ j ,U1 ^ jc_ U Jju. i.UI 5ijW. 
• JW '<£- £ ^ U5" £| l c ipiJI 

! , , ^ ^ VU - ^ f ’ Wl „ ij „ J Ul fi S 

** ^ * ■ * Vj,. L 01 w£, o* w, 

• <-4joU.su o-koJU r .. vjS .uji.| joUlo- 



C ^v-ISC' ^Uaj|! <_$ Itoju-f ^ ^..4 *.H j 

^U**>-| \s-> \j> J cS;lw j>- 

j «U-aw4-^J1 AC’^±j^\ ^J^Ia «3.Ajs \^v« As*- *[ t J ^A**? U^- 

t/’ X 9 "! LT 1 -* ^ '~ r ^' bX^ — , ^i&' ii!>(i| J .--..ill 

li a I jAI \*j\k* i_-uJ **? ; -P ^ (J^ - ®* (_g > ‘ V"- jb* - i^j- ^ir jS 

(J^=^ u^j L . \j\* (j4 j\ vf- jXj c c A- ^*i j 
j| lil->-| JiCJj <• (J^J^I (Ji (Jv® 1 " <jl J? jlf vi^ aJ^ 

jf. u ^ ,>j 4 X iH V a* u -^i ^ XX 

j£* JX- - Jc J^a-J < a! t!_J>l Ja if Ul £-ljJI jji 

^__>*3*i ,_5 \Xo- I yS^ ApcJ! o J^ 7 1 «Aa ^f"U__^j -Aij . i53f^ >— *,"*L 

*'’1 juu j U-M Jza-v j| ^ • A '(‘W j tiU*- Aij C ^ -jk-^i 

<-x*-U> o _M P t oWI j* iX oUU- *l>j 
• JkXl <>* uiVTisL- Je l^L^X X "* 1 oU aJ-^iJI J*j % 
ik* ^L, olSjJI A* _ji aJj> 5" ^Usil <r) Vj^jl j -k-ji ^X 
Pm-. yp- ]y jf I i>ji- ^ ka-U il JU J <■ lK-X ^ 
‘XX-.I o jjl; ij jU-Ujl^l akajx. uf> . £jUI J-* ^ **Jj- 

•U«J*i Ao- j|>_p! Xfp* fcle -V V IX>^ ^ Ul -X" Ut 

‘Wo-Xl > ^ar ^UUVTX^J:^ ^ 

t ,>j‘vi jj j oj\^ v’.bXliJj^ bXX» 


H.Shnploy 


Arizona 


Siberia n> 



jjd,j i V'W Jl C‘ U ^ ^ ^ V'cr^JI 

o-£c> J\ j- jOllI »** ^ (i t>.^l crj> 

J 1 i, J,lt j| ji- i (j-*-^ 0 4 

^jf Jc Jj_> 1& V Lf ^—*-^1 Jc^r^ll ii^>J! jl_ji! J^LII £j.Jl 
4 u ^JI «JtfA- If ^rVr 4>* Jit i j->j 

\; ju ye* <_!-'—»£ j (j* -*j»J‘ ^ • 5 ^‘, i -'^j 

Jsji jUaiJI j Ai-T dJ[ ( _ r w*jJI ^j-.’’. j Vl-^" 6*' 

jt_J j Ajij Jj>- U-JjJ 1$" 4 kLp| 1*1*1 taJ» * Jj-1 

.^.js>dl ^y U>c Jc 1-i* ijl ci ^ C { ' *0^ 

4 kJUJl ^Jc j i*Ul jfUi-l £• U-M>- \iW! a -*— 

^>31 tt.jLJ-1. f ^J! UI jc Jj. s^iSCJI jfUU <y ^ 
C— Jj . vJii Je ^>ls oUy A«-y )! <0| icAiJI ^ yd\ j* J*' 

J^l cs?" J: 4 ^Vt u-*J^ oOk 4 «asJI Cr* Jl‘lJ~*kU 

^ -^J c ^ j \ ol^ ^ u/r Jtf a* ol^ W- 4 
Aii" ^y*Jl j| ya lA_J.ju.uir Jau*S|j , Jl iy-^S u/ 2 * ) . j ^ 

<lf (_^SC‘j 4 L^Jy- f-Lj] j J p 4 Jf ^ 

o* V a* re. Ja** \ji j j t jA4d jl! c ( _ r *jJl 
Aiir^jjrcJl ^y QujU oOUJl 4 SjL»jJI j V_>’ 
f-#^' ^ Jt y cUU Uj-JiSl J* jt c ^*^' 


(»> 


Gfilf-SM° ftro 



^ yxd J J>A£ Jl j j\i L-T K&kIS 

. £A**»JI /y* {/**& jAA 

^jaeJl <6^*- t* jl^'ill (Jljk| jXfci i£j\ (3 j# LA--4j 

iyC^*^ I fjl^l U> aA£ d!jS^ (jsj 4 \^«aj £* y c-Uai)! J 

*Uzi)i J ^3U« l^Juu A*^ ^ja&ll 0) li^p Aii ^ 
iljjA^ \Aj&\ tAX>| ji£ ^ jjb Jl Ia^jaUI ^j* (S*^i ^a*> 

L j~ I ^\j* <-^\s* ®Ag c-tjSl As Jf" of a* V ^CJj 
jrOd! c*>e jJUr Jll HifUl <1>JI jL^Sfl dS; oy a* >^>JI 

<l>\£ ji ^jCc ^yll l-^a— L\ oii j , jcJI ij* 

jU Jl y ^ LySCc U SAAJI ^ ojU Y *A* 
jrUJ J 4 Ifi y ^C. eiy f A^dl J*f OV y5C' ; ^ 

JS"" j jx^j ^ jsjcJl ^ i— ok yr oyJi ja . j 4 

c-l-^ill J jfc>* jo jt>t» jd^i^ jd*" Ci* W** ^A*T 

^AA ^4 4 U J^ J>* 1 y O^A^^ *A— a JAp-| gr* c-J/ii Bj*wAj»-lj 

iJidl 4**M oA* j cr 4 

‘ •* * ■*♦ 

■^*r>®!\» ax« c ^yii* \j\~«j>- js"*uL— >- &*j 

jlf^! oAi C_iU -V» (• j?=J' jl £ ijl ‘ ^ 

tU J . oc II ^ ^,^11 oOU \-i> !/_-i-i" ^ > ' ; J ji (i 11 

4 f? C ^ VlUr Jl ^b)l (X i-ii L. J<= ^IJ-I 

• ocwJI . ^ ^>11! <>> L r | Jo J-'-'fj^ 1 fUf 



ui - ji ^ jr j 

4 J_.y3.a j l J* ^ j V^ 4 ^ 1 ^ 4 ^3$&- s l\ JT 

JfL- jitf j U 0>j 4 5 jIj-'!I j ^ ci! jrtrf' C-if 

^ji; i ^kJI « 4 a Ul J>ai!l j i jJ-J . 4a \ J&- 

Iaa jij 4 -U. v_jjiJI Ai-L-i jl U* ’J*-^"" ‘Uaiil 

(J^VU- (J A^LA ^.iSI * A*A| t\^-l j* l/' j^l' 

oUillj <jf\£}\ *L^I v uA ^iil j> X]j c 

a«L— & Jijij . ijU- Sji ^ ^JajJ <0 jA*- ‘^4-*' ^ ^*AIpI ^£aS! 

j jf i JiJIdt- U jutjII “Sj#\^A 4 V i^Liloj^j j[ i jliJl 

b^>-|ji U JJa] £}j ^vUi-ftJ! *1x^1 JAA^: AxSsJ j4 
0 jAy> ^ 4j>-j (j| llS^L* C^^-l Aaj oAs-I^ C^W-aJI 

«jU JT ^y jLil q/£JI 6 U jJJJu \x<L iilj .*l*aAll «-\^l 1 - 4 ^ $/£> 

* 

^1 Sj>Ui ^Aa) Ulla^ {j >: ''~* J& djUiiS 0 [^» JbtW 1 ^ 
LJU 0/J1 oij^ . :>jA_st ^ v -j jC jAiiJj 4 
a~« o^lj U^j 4 Ip* 4 j jit U jlAic o/i^ j-ii 45 -ilj 4 — j * (y 

O 4 * -> 4 -~®’ J® 4jijj| Ac j*, OjI jj tlyuall (j^ji" jlj 4 
J 4 J~\ of u ^ *W| \«k* J)' Sjr‘1. jJ! ol IT 4 VT 


4 M Ojl\y3]i ^lii J c ^-=f ^ 

Si^Ul ii> J\ CJ^ OjiVJI J. 4cttf ^ : Uj^j spl 
S^Uil! Oiljj --JN/1 Ojb US' 4 jr lit J? ‘JT uf / ^ 



iLfJI j J}>- j ) j jlj 4 *l^>3l 

(4^ i\|JI (j ^ U aI^A-I aAa U <J jjlyJI AcIa* U jdl A*«U j 

J ±Zj ^ 4 <+£? y U jU lc AcUill ItJ/ j 

J* U '_^-)^ 4cAaa]I Ul _/c , ojL y Ai V* jlA _ ox U_^)l 

^v^ldl ^j«* L*»n I jIa it* Ojj lydl AcliLiJ 6| (Jj'y! : £jc-*L*| 

^Jj>- A-JJ. ^J^yaJ Ul JjA£ L-A U ^Wj 4 j 

J jA£ >c e>j^ <jfc U ijCJ! U| 4 *l> ^CJ l i j^eJl 4 jtc C- IT 

jIjv OjjV*all AoIa9^/s>- ul y> ;uL_lJI ojLAI y \*X»p 

jIaJL* j|j \& y^3-i oj<*~ U^ U U| 4 1^5 *1 i^OI A^ C-Olj 

iC ^a)I f.\j 2 .i)l Ji up u *-*>>.^1! ajL.1I cjj£ USvj 4 aJ SjLAI 


•4 C->ly?i oj&J JjL-Aij 

^>ly* fc* \wjir a! ul j J 4 O^LaH A£-liij U cj A^JI A*-j[ jlji 
J*r\l\ Lf'jd I I JLJb j 4 SjLU aJ aU^ ^oll J*yA\ J* *A-> c V 

. v Jll oLlI jLtf, j|j UT <uf A>> ul a! -p ^ y 

Ul UWj 4 U ijiLoll Ac l aij U y j*l* 3j* «U* ~glJ 

oL^cjJI J 4 Lyi*! lfU 2 *i tlAzjJI j {jJI A/iL.i;l jJxJCII 

L.fJ2*j J jiti" UjilyaJI AcUi 

^ j 4 yr^ ji u l ^ c V V 

cJf li^ 4 0^)1 JT fcV Wr i-^SCll Acliill ujc- ul 



vt — 


j ^ifs t r l» Cf Lfi U ji 

CUl lifi c \Ui J clc* <J •* Cf' <(f J U «-^Ao- jljrl "4U 

■ij» of V f 4 a-U jl>«>V! J*.ljf vii!i JUi 
(jr* V VI? ^ V — 4 lij, V^-L c di]i a*i j jCJI 4U 

(*-$■* *jl cs^kjl J • a 4 £^l? <— » , * i U i>. Li t-L* 

olj Acliij ojf(j* j£'^*- (j^all 6| £*J c ciiijs^ (^>^1 oJk, |ji_l 

a Lr:l tS-ill 6fi C dji\^ai\ a jcj y <■(. — 1c. ^ 4jSCi (VJUj 

4 L^ a^I ^ lJ! ^IJ! ^ui < ' >JLl ^1 t JU 

-5* JW o^l A^. via Ass' jjjJI u iJkJ! IL_a Jla of LiiSi J ji oi^j 
0JJ5 ^ U J, L Uj L'L y>_ of jCc Jell Cal* 

Jf I oji Oil J 4 Aka Jl yoladl J j| ; 4 4_V V U J! J 
t ^liJl j jf j-lJcH j ULT jf- jj o jT <ULs ^41 jjU-I 
aAclx. jf Aj jliU l^lS" ArfAx. 0 _^JI If y-£- J3I iitsM ^>b>-S , l 0 f^) 

, 4*Ja£ 

^ cjr*J J' Sj>JI y-U (> Ait; 

{t) J^ <S4 kL»Sll Ofej C SjLU y Aj y^_ U jIjUj: j^J^T 

*■>** Cf ^j4 j ojO j£ <ri o-U ^ o 4 
bjAat Ij!a_jl op) of <b ^ Jui t JS' oV^J ** 

SjUS ofj t yj\j .Ui)| J XUUl aJc a^>- o 4 ^ 11 0 4 


I*id©n p rft f 





VY 


icjjA djL-il e-IT bJ jpj ^ j- I b*jir 4 c^L^i j£CJl J jJI 
bl a>Vl (iU^I u-jidl 1^ C U^ U jy j/31 j 

tj£^ C-fLP b-X^Pj . J*Jlj <-ly2Jl)l Aju-b ^jP ^bll dljjlj 

J^c 0«-UiS U| Wzj | JA Xr-J A ~*>\> j A-J jJ oj j^2J ^jjl 0^3 

tP <Ji J: c fid a* ^ ^ (X \*jJj ^1 31 

# X-\jj j| L^J jU^T 

^ 1$1J£ j)l OjCJI ajj^p ^)/\ Jj| j O-k Jij 

jUst^h Oj~!e\^\ c-UUJI I l^Li- j)l Jj^|l ojj^aJl 

ol (Jc 6^1 Jij Jul OijUJ jCJj . U^4i ^4. b JUtiiJ ^>* 

I OjT USCi c ^jbJI 31 l^b j*\dl 31 vJ^ Cfijy^ 
Aj ^ 5 *^^ ^ ^ 4 . j«X^)\j o3^>- ^il $^b-ll <***££ t— -'Loll 

0| U j3^i J . ,>**' (^0 0 1 jj*aT ^31 0j$3 Jl* UU- lijT >^2J of (Jl 
• > ^ 

£ ^LmL^ -X^P ob^J b-f- fcT* ^i ojG^lo/ 

JT Ji c J^\ o\4i jU *ui J ^ bfb ^ Vjj^T LSI 
c?*l>l 0/3 Olj £ J^4 dW i$^* m 0*>b£ Wl 3 b 

y>* jljl Ax* U J j\ qCIL 1 UjT A_J ^31 XUU1 vJjb J* l-U 
^"5 liU . JL* ^ j j ijf. aJ ^31 JJI <UJI djb J* bx~i 
^1 (i : b^>-l Jl Ij^JI j^ ci 0 b’jTbbi j 

‘ C^ JaJl -w| Aib-* til J* Ji ^ I^A £% t>jb)l 

6 ^ C <UU1 J> J ubj^ll oUUJLI ol*^ai ol^ Ajlii J 
< **x* b| J^TOl k~>4l bfb JT J ^b*>-^i/l 



vr 


Jc ^ \UJi djk d 6 U* (jXyaJ _) . (Ji IfJa*. •UAU jf 

&j i *juJ\ ijk 1 UJ» Uu* dlT '•>!» ‘ S-J. 
i.’xi-T \<& «uUs-f oJiZ Of a. <■ Ulj S' *CI j Ui< ir ^ ^ 

. ^y\ j\ v us^i j 

ol ol y—“ oAe A-* -las- _^l Aib • L 0 SO 2-cr 1 N/l ^ Ul oA aj 

£y~. villi ^ <J-£ lj" U’j'^l jjf- aAcU* ^iAA ^A~UI A-~*_jjUL- 1 j»aUI 
CjW j~A \^om AAA 1^1 | lyi) | U!a 1 j t Ia^aUis 

<J ^A~JI js A*»j U j»-I Ol A^j Aij L friyAol! (_} Li»jo U5"" aI.1/ 

^UsAAUa^jj Jkc [jll ^A-Jl AjuIjp Am jfA- _jAj ’Jv>- 

£"U1 l^ul A*- J Ai — U_£ -CTj^^Jai ^jjl >53 jllaJ-i 

<J“ .Pj . V Ull j dr* \ 0 * * * 1* jAs 4ej(/-* 4c y-A 3*. • j? 
Uljj ^sjll 1 a_a ir) a^y>j {V Jy ^ j/Jull jy J?” 

^ U " U C‘ UI ^ J olc^Jl Of lAs-jj "c J~r > 

< f AJI oA_a q« j \A- jjj o\iUll aUI £ y-A J* 

•^•A a*p 0/31 ^\ki j Ujjl *ljT c.^ 5 lil j [fi Of w^- u 

— f J1 u* <>> Ul 0 U ^511 (CAJI ^ jt 

vSj-SlifAji oU^, Of Uf Ap-jlfc iJWl j J~. v o' 

-^A Aii C UjUJ c 4 U JC ji ol c U >' uu 


I>r. SI. Humason <r» Dr, "E. Ilubbel <T> Mount WiDou 


(>> 



YY 


Xp 'jy* oJ>LAl L-l fi j C j - 1 U/JiT 4 C-5l^>| Up J ^1 

|j>[ a-^^I JJ5 u^pi lu* ^ c Ujk? U jy jpi j 

. {j*^J A*p t/'pHj dli Jlj 

Jj: Ui \pj Ap-j j A-4 Lp ^ jjv2J <pl 0 pJ! u* I ij>- 

<D £\W^l Ji JJ flM V U <p u^UJIj ^*21 JS. 

. J&\JJ j\ j\& 

PjUl^lfjU p l^Syi- j!l 6j<Jl Sjj«* (^1 Jjl j oa A5j 
Uj^VJI *UJI ^ ulUjc^J l*U“^)l Jpl 5 jPI 
ol 3 s u^!l dpi dtPI ^ Pp 

qC^J u P jJic USb c ppl J[ Up p Ji up! (>jp 
Aj ^>- C jAJ\j aJ S^LII dL-iJI jj> 

0| U J - f f a Jj*& pi Op J^* UU* 1‘Prya 01 ijl 

t’-STjj c \UL- jql? xp oUib U^- tS^ jy o pi uypl up jjd-* 
p ^ C jU^| olaf^ 3 Id d\a£l J W” 1 ^ o^* 

cPl 0 PI Olj C U*3 j (>»p {^0 p- o^k* Wl U ^ 

P qlj* C. U J> j| £*l*i I j P A_i pi aUJI lJJ* ij 4 ^ 
P® UU . JU, ^ of aJ pi <J> P&JI p \UJ-JI ^ 

3 : JA \x^l ijj_ ^JJI JljJI P ji *i* > ti 

* £, ojjpi P ^ ^ ^ 1Ju C? 

6 U C aUUI j> j ubj^jll oUldl Ulpl oi:u 4jlii J 

°P U^V-^i ^9^ 14 UpUl p* P J fW^I 



— vr 


Jc <UuJI Ia* til V** A*JAu jf 

j c tiJ* Vv 5>j£)l 5>IT I5U c 

c.\^-i ‘UL«>4 j j> 5 jf a t>y t <01 (j <0 a ic v ' j 'S^ ^ 

. JMI jl lw) 

of ol SJL p a** Ji>- jl A*i * c oSO ^y £bJI aA_s> j 

^u^* € uiili ^|c {J-£ fjT* oAcLl* ^jA J-j oAjuII A^ojk^l ^aJI 

AcJ^ CjW yvA ^j-(2*> \fu2*> -Vxly If | l^2J I ^jisu *JJJa!j t 

O ^aOI ^y x*f> j \a ^>-1 ol •Xs>-j aS_^ c c-Vysjil! ^ 
aU^\j IaA^>j J>0 Jl ^A*J1 A*) fy A* j*j tyJy^JrT 

A*A> fXj\ !AaO| A»-j Ai — iv a J>' ]^U £ly ^SaS ^-ill >501 jUii.1 
vO" jAj , A^^aII ti O^ 4 \ ® 4 ♦ ♦ jA$ Acjy Ac j^vJ 
a^»U- a-Ijj ^j^jll Ia_a (n o^Uy*j m Jy> yj/Jull y cX 
W W ^Ul A*aT ^i! oW^JI ol Ia^jJ 4 yJj Jrr J* 
jAj 4 ^xj\ a A— A >) j tw jjlIoULIi aU)J u^y^ll A*> 
A>-J AijCOjSOS ^Uai j '-LlAJI 4, J& s-ijT 151 j JS m 5)1 -r^ ^ 

w^A a- OOL ;>* j \JI J** (T-lJI */- j! 
<■* Ajl o\c ^ ol Ua»J Xr-J \f 4 1UW1 J J> 1 • * U* 

'%* Arj A5i 4 UoUi ~ 4 UV JC <i jl c Uy v-^ 7 




ur 


Br* M, Humasoa Dr, E. Hubbot < T) Mount Wi^on 


<>> 



— V* — 


Cf \ J <j b>^il f-U! 6t 

,^U»WI j (J^* i o * * (j* 4 s</* ^ xrA b ^ ^-Jl oAa u| jc^cJ! 

*bj^ Jlo^r'j bu* ^1 b^lcA^^I aa-Szc- ^UjVl d-Xfej 
ji!S b iji] c^IsjNJI 6 Xa y Akbbl ^o!!j 4 aJ ojU jJJI 
u^ij *A — ^ y L-j^iJli oXll£- Jj V c^ls** j»«lJ! ui J1 

b| ^ (A&j C (jcJI y^k* y twiVi Ajuoj J^t Siy V 

<y <US At ^ i Jt*p Ax. JJU£ U 4j 4 J-UT Jjf, j 

. QCwJ! qu^U 

jlH J-Ul j| Lie <_,**aJ Lit— ii a-Lje LAe ;L y lis. dfc'jj 

f-UI 6| b** ax« jV 4 0^ o* <>-^ 

AftiaX* c-J ya 4s£ Lfl jl 4 -U-lj C-lS^ 

4 (^xJ! y» 5^^111 j-u^U ^-AUj c t\^2ji\ J^b y* ^ 

y* jrvp-^l ijL\"bjj** J b~U- V[ *b^ *^l l*V f V'l-> 
jl ofe>i ^ ^vt it; ■* liU • wv u- * ^ 
^ i j* jjQ jli* of c_^JI y c ^ V: ^ 

/rtxbl /*/0 / y* "*1^4 1 


AxOj* 

_ -' - 1 ■* 
j^-JI c/t^k* (j* Ab* lAVT 

fcV t Lj >1 ie^Jl *A* ^ j « <J!> V C^J 

r l^lU,U^l LU^I J.C S^iUI i^LII j!> u c U J^'r 
01 ii ijlUl ol-uLil J. uj WU^J « <U >, J 


D opp Jar’s Priiie ; p]e 


(\^ 



^ Uir.j 4JL.U J^l ^ jJ> *V i^jSi O jvill 

f J tI i j_ji V-i o-vclaJI »xJ> UJ=>j 4 b ijLjij ^ 

^>- y t-yai I jj) t>* °y — “I ^ - U -^. O' vL.*fU 

c oyail j ( Vo-^ ) ^k)! t})*. ’■y^ <i C \^4 V-jJUi 

j^-^| j (J Ja ^ki-l (Jjl U-5^ 1/JLi" o/ 0^[ ^Ja^Ad 

\l4 t^JuL v^jJall 1-X-Jfc A^c- j-ly2J ^*J~I l)| ji‘ 

JL>- ^11 t_-A ^11^ , Al5j>* Ac- j*A—4j 0| ^ Ja ***^ L L^aC- ~WIXj _j) 
o\ jb \xp Ajuu oX.xJI ^aJI (jt) (jl bjayaj c£-^ 
, A»^\JI til j 6j5v ^1 ^ *AAI lfv» bJ[ 

Jii 4 Sy jjj ' ic ^Jl ju; ^y! J-ly A rj T Ail y 
Wat aJ y jIj ) j i L^y o y- ^ _/j‘\ill y-S^. y*— - ^ 

tS-illT 4 yjSlI y j cjjy <Cy y A>_> J-I'jSj c ^yvJull y 

— 6 £*& d\j 4 Ij, j^e-j ( j*aJL)I Jjjt y o-V»L^ 

Cf ^-'*f^ (-yail J^j . (JCaLJI QCi^l ^.7^- 

As Li l jU iilij Ia_A jjjj _ Jou ji 4 ^l.\c Cf 

^ -A^ V4-^ <j\| ySC" 4 o _>01 j jy<Jl ~A>J^> cW-W 
_)* li>- 4 \i\cji 5y t S y- oA-Jl c jUI | jX'i)j4 <y** 1 

01 > ^ . *Uiii > -^ru f jlj o 3> v^-ir 

,rV ^vVSl' oA* o* . Ip Juar f xJI oA-J- 

v5t jj J>^j 3I 01 yfct ^0 — 11 y jSy AaUi U Jyj& d& 


Dr, Zwicky 



vn 


U* ilk* ul \i-wU tfljl oi ( ' ^ J ojtcill ju| 

4 Ujl jkJ.1 *^ail f-Ulj J* * jt j^l 

*k*| (J fr\^-l ^ -ItoUvi U 

ol (t Oj^ta*lp;| ^]l c^jUJl c.L-*i Ji j 
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J J- of U j_,£ V 4j» 4 b*** LuJ, J*. 4 of j* JI J c 4” 

(( » J A ol A,\ £~z> V ji)i> j c_j ( , jj> ij^ u „ 

^ C~Jj . « » aJT ( < j* jj^aiil ^jU! J*il 4 tLaill U* j 

^-Al -'j_j 4 v_i, (J. i-Ua J VI <U~aA-I J J$Al 

A^A a>i a- vu 4 Uaf v^i Vj £ji -jl j ai^Vvi 
*Uin oroi jiusai ,:a j^i j>i jjli ^ 

^ Ul & ii-UI jiA. jM AX I *L> o JjJl/ 0 -JJI 

“. ik^JI aILLI Ji* j 

(4 * 
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CiWjll J* O* ^ ^ > 

^ Jll Vj*^ (f lM 7 oUjj o* j 

A^jidl t^jl^DI oWj,* Ol ^^c-Jlo* Jl J-IU 

t^jl^JI oWj> j[ . 5Jt>- ^rljjl o 1>^ j[j 

* J\/Ap jlo ^J al*J -U- Jl 0^>- ^ 

fl \ulj <Uj V[ Ljt c x iUJIl £jil j£jJI vl»^ jj 
ol ^ j»Uu<-^V! JIo^jjJIj ^aiU! Iaa ^ .^ 4 ^joU-jA 
c jjA«M oW-j^j ^ j^ ^SCJ! <ij\>-jy» : jJ>-jli 

J ^ o^** ^Vi Jjll J 

. ois-yll! j| Oxi- 1 o* °-^*l _♦ 

iji- ol cOiji u_* ^xjji ^uic l ^ 2 jo j 
u ^>.'j -W £>l 6* ^ u ft ^ bl L-*l . Jl>! oUr 

t l Aii b[ j c\^i jl. j l^\i U JT JL' *Q| ^ ^jsU -Wai' 
olj <*.}, j 4j»ju>_ U JT \*xi Lc'l» Sj! j~ "^r Cf 

^ 0" '^ u ' ^Jl ca_* bl U|j t \oU ^1 Ia* Jn. t 
‘ kJ >* ^o 11 ^ oi> j Jji JT of Juai; ■il V'* 4 ^ ! 
0xJ J ^'' <?->* ^ bli ob> .jWl J\>| j| -W LiU 

jjjf y-i. J V > jjj O^ bl J i jbi’NjI oli ,j UJ l(J ^b' ! 

Ol JU ^r; (U Ja A^jll ^U! bu jl objl 
** * ^ „ i^b obi! 


Robinson Crusoo 
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X\ j oU-ji! ui ^>jc j c J£*| oWy 
. AkiJI 0 Ju j t_j j J^l 

r 4 r JP j) 6— i^j) j aU JT ajLi ui[j 

Wlp i-jill vi^i oi j Jl^l & ^ UL o-U. j> ( r 
£>*r <j\» a* VH> Ai'lL. o^u |j\» c j£U 

Jl^l ^ JU-! akJ* <_~*U ikj; a,| jj| VJ i^sCJl 

C^' lT^I ^ cK> ‘ &*JI .a-* :>>, ^^JS'iUl 

V'i’ ^ u! ^ cjjI^CJI Jsr a] I ^ c <La- 5^ s> U1 j 

ol jlSJ 4JLJL>- ijU oU y* C^tT ^\Ji i ^j U ja ul jli 

f*r&L* ^ ‘ -Ujii ^ ^ jr/JI MU i ^11 oUT 

c->j\^JI qu ^Lda»^>| JJ" j$3j c cIAjU-I S^jA-i j 

^*OI jLpI JC| Llj t VJ \p Jl S^LlIj 

clr".^ JMl. *Oj£ ^AJi jl Jjill b» 5*-U- 

^W>- ±Sj*£& oJ ^iJ.1 V jVCJI viUr Uf CaJ ^ill ^ A<JI V 

. O^X Vyli 

i>- J f “c~di r ~u 1>-" C J* IjaJSj 

^ <J^£-1I ^4 c^L*- Jllj (n ^ 

Aj^L <>[j c oli)l> ikiJI aJu j b* -Ujj_ b** \ j£* o| 
^Ui ill^ ^ kUI j JUVl j* 



i rv 


ju£- v i> ju- j A* (v • t/o 1 ® ') AtA 

. «— r - 1 _^5^CJ1 OU_l< 0.i>- 


Jr 4 ' A 


s ol «b_* <3l ( 1 ) i /“y. j £yvk> sj_ j 

\U ^tL^i -Wd _yj hH»- (j 41 ‘A u bd J 


^ >1 uo up . 'rr’ji cr j 

\^ j ^., ^1 j c UrU^Lw oli 

jf (J1 Jhi O-L t jP V dU J 4 LJLi V UA bj>-j AA Jl 
Ojbj _)_**> £C~y2J J) C ^jllj «-Uii)l J "a)U o U_*i I J>vi- 
. ^ _jx« -ciClj t -CaJ^ jL?;y l^Vj 

oi jUl Ljt Uj bi J.UI J^VI ^ ^jityT JA 

jU»[^ j j^ai j| 0J! I — i r\^_ V <U-Ja!l ^t>\ j^> cJ-M Ol J*J 4 A-?- 

jl-sii j^ai o/. v ^i;i lb.*, jc j . o*JJ >UiJ1 
W o'J 4 ^0 Vi- W^U OudJI ■*» A 

A ijlill u c jun .Uiii J ^yij I^JI ^Uil ob 

bJjU .u) , J^ad! ld_* ^-jU- j VI b/ j^zi J>b !>!* 
bljj t Jv^dl <0| Jc ^jil j_«,-a> Ol (J-* — Is 

t jL»i -u^- j u_£C Lc'[ cp.j& £]cA v -b“ J ' ^ '”'*' 

JA_*i J^di jrjt OA_d jJI j| j ^ jf ^ J* 

^ U A b ulj ; J^d! Lu J^b “ d*>l >1 JA ” A U 


J~z£ ui JjU U-1 0 jJLU j -Vi JkiJudl IjU ^7^' 
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jy& . *\»\ J slot £ I U jU»V' Jii J 

• 4*^X1 ^jl-*- 4 o-^O-^ *-L*-JI jljuj]l^> V j 

. or* f ^ j* t> ^ **)>• ^ < -'>:i 6^ J1 or > & jMj 

J-i— A c ; 4 -*0s Al^» *^1 J>>dJ tf j\X» K~JJ Jrjji ^ l*l» 

+Lii)l jLjuJ ^jyi Adi j viol J-l j| Uj w 

("lj (3^^* k — c lr*^l s\ jdJI ^j-X — m Lal l an !-X» J-U^ 
l^-U vlJWI JuJI j ^u*- _*> ^g>- j*Ji 1* jJI jUjJI U | j ; aiU- 

4-i Jm ^b!l <VUJI jlUyi J iuJJI ^ci; Jl oJ ijU til 

.uUJJi; l^|j J^“ bj^Vl j\ f jib J~H bl da^* 1 V V 1 * 

-V>- oUL J}U j bl V! *LdJI jU-Jl duJ Vj 
Ai d- I 4*1 Aj vl^rJI J[ ^ -A-J J V lJ\ld w> J l^ila>- jt 
-d o ^x-* oi d daix jiii s^j^ji r id j . 

roll 1 -l.a Jc Altdl ju-»ai" j| da^ J? ^ IdU l|j a!L-II 

jLu- Jc diljll Jllkll ol \fj . V*^ dd"” !j d b£d 

*X , ill .a I Jill oJ)j$o «. jUi VI d’>l‘ i'Ui- /*A» b Had* 4 Jj>^’ 

CA -v • •« w w «* • 

jjfld- <*j jl jUj | ob Jz 3 dw* 0 _*^> -Xi^yj, Jlj ^ddl jJ^a - 4 0 
u'jJI j aSt ^Jil Oj^I jJ-I b _*C' V olb J Crj b jUf 
J-U; i, _pc J| i,jji!| JgClVl y ^ • ^T 4 J^~l 

w . 

-^*1 b^*| ^>-^11 lSCl|Sll!i^li' I'^aI >xii bl^r^crl^. 

** (J*l Vjj^Tl V <Lil j oj** 1 'O— b L_^-[ « ^ v-^UI j* 



— \r\ 




. J* iiii ^ t J[ ^j* -Aij C i jkll ak 

toJLo- jll ojj^all^ C— J A^-jil Sk(£~ll ^11 *jjkl j\f 

^ j| ( ill/.3j ryv U ^k‘ k* - t£J- I l^> jl-XAl j j[ Jj 

j^TrU IjdS^iiti- oi jLwl-b-1 j jj^ a!J>- J JaJI «>-u 

jju j jjlT j jjA ! I ^Uai -U £*JI ij w lxi>u ^5"' 

Jjjr <p jj!l i^jll fc-'^AI *\k5^ -uJJi U^k.*- 
^\k’ j\ ( t ) Ap-^| jilT iil t/ >_* : Ji)l j_*k I . j£*Sr*> 

Afr^J'^t oli oU r U U^k a^_^T; j A*~kK 

fckfcsil i ^ XxJ Jll JL-U^I o^Cill ^ j-l >*Sll 

, i j>\» £t* ^kJI jk j jAJ Ift pr*- J* *■ 

ijJULi \fi <UUl aJ^JI v^i &y£JLl i Jii Oj^l 

• ^ 

4 jJ ^LJii ,_j| <iukuJ l_* Jjo| Jl JaJI jl J*A Jl •M*' ^ 

v-J* vfc . *y i Jl oi£j s ySii ^ oU >* ^ -» 

Lot j»c t c^.» <l j_a _, <.L1I i.\il Jc *>« J 1 ' A ^~ 

. Ij^jTi \ ( J>xJ jl ^ J 

b> iiU ^1 ^ j U>l fj jt tW W 

oi j sjsui iji \ ( . Uc j\ da ^J^- 1 

lT* Jl i^Sll ^*'j j t 4 Jj,_ Jl, J j Or* 

j!t j^»)l ^ j| ^ j^l j ^»'^| x> lz*-j ■ Vi^- 41 ■ ' 
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^ ^ ^ ^ **-? ^ Vi C A jb SJJI/JI V ^ 

Ul o^U lc*J ui dlj c ^ L r l .UJI X 

* J • W» ^i v. / jji of SI . - 

j^ll j i^js p <£\ u M i.ui ujiJi ^ U | 

*?'* ‘ U ^ C Uj l a* OJ| U J iujJl 

4 u->u.i cjji J v-jjuUj <du >• 

if o_J ,U\|lu! 6 . J, J?| la* jjjJI j.'ji J Vj 

ur^' f 1 (-UI Ijlyl Ioa ^ Jkt J» e U^lfc j 

^fj JI>V c^-di j o> 5 li|Jli |f t ffc tyipl 

<Jfj . jULI Jc J}lkJI^ _uU> jf ■y !j 4 Pj ^jj 

a V jrr. olj « JMkJi a* tr-jo, of _** uVI pi Jl . 'iU. i. 
- A ^' ^ J:-" ci ^ JO • 4_i^ 

v'-tf'kftjfjt |^i- JMbJI ol_ a ^-j)l UJbJIofiiAjdl 

jj+j U^-^i tSpilJI Ai>ll j> iJJIJ* ULL-i ^ 
>jW V’V J w. Oi pJ iuJJI V !T » ol jJJU Jli Oilj 

° r U ^ ^ Jp r< i lil ^ J J 

°1 J vs-yi > J,f UUJI JUVI a . IJU ^ ^ A Mj 

°-^ JI M 5 0 s jji p £*> p+i- ji j^. 

yt'j pi iu_JI i^k J^ill j»- p_fi uf 

• •*rry i 



'Jr j)l <31* 4 ^jLII ^J[ \ 'jki U li[ j 

j*^jt ji jkc \jl£~ j]^ jc iiij.! 

Jo) ^ J*M fAc J-^j l^c U[ AwAll i.^^jJ.1 A£ Ac- J| 

.o| >UI ij? Jl ^ cP“ S-& j* ^ >_ ^ 

^ j|j 4 *£ j/TJl 0-**i IJ[ o/u** A*- L^»j| oi ji-lj 
i- — *> 4 jTAyaill j j!I ^ $Ciil <-L^! /jsi L’l Jr, JjJ 

Jr*Vl ^ ^a\*oU U J^b Jc I’A^-j Ai 4 \xJc aJ[ J^> J U 

4 fcU ai^i jf ^ c o/j j^n/i f \kii s;b jp aJI 

t j\i Jc |J_ A oU 4 -U-J, j /Ul ^ jC U^4 4| 

tr! ul.uoir ijf-ijjjit 

• j^~' (j**'' u c 'P»A j UJ Be o^uiU B 

0^01 * e u ^ t ^ ^ ^ of CJ 

L '^ J ‘ *j * W 6l>w J c c-jJi “ii J^kll 
‘ lu \ JdU ^.1 jiii . jj ^ u^r j ^fji ^ y. uuii 

^! £ ^ ^ *A ^ ^ uui ^.1 du r 

L c . J • 1=11 ^ MU\ ^ j-i 6t b> j t UtU-t 

o 5 LJ,l. ... .... is"^' oyill j -u^' 

\r , t , 0 ■ ' j ^WloUjjJlj oL.^U.1 BjLj BB-I 

1JI1 i^T- ^ ^ 

jiaTt *ijijM T 1 ' Siij cjB^u.1 j* 



. iji» j 

j j^vlll V- pi Jll £>di oljL Jt K/i, j|j£ 

£ <i 4;^ ciLA^ jl <• oL ^1 olSj^ o*~ M 

J\ o^/U ^ykdl a^U- J j\ c *1 Ijjjltj JJii 

Vj C ii^U.1 J[ lajj*i j| *JaIwi }li l^i jf VjUpI 
^-sSOj i.lTjjC -li jjfliu uV^ aSVIJI \* J& A^jU-'liLii-IJl 

t3 ^ykdl^pV Jl Ul c-*^ d!-i!j 4 4j$ J Aj L i>- U^a j>- J 

-4 s, jJj ^ J^- 4 ob-jf^l . t JI 

I^aaUu ^jp i cJJs»^)l -uJi.1 iU j t jlSol j>LLU 


s/UI 


4*Ja)l l^ ^lf jjjl J^lkil ^| C ^1 IjbJI U*J frUUll *^J 

4? £ Ulr J» a-*^ |p j &\ Jill <>ua Uj-^-V ^ ^l-W- 

P J j$Jsu Jj c asJ t j<p jl UL?-j Jif Jj-^t 

4**^ |f(-l qjIj ^^fcjdl «■ j ^jkdl c/UfrV Ul ^ 
cJjb Jjui* o5M. j . \ f ji^' j <j& UL*j > j if* ^Jt\^\j* kk" L ^Jl 
$** <^)\ A_^»l Jl Up I iX. A*~JzJI Jl *1 i)j*j 

.Pt*J ^4- a 4 k 4 j^L-lp J ^JrkJ 
HJl" j^aallj . ^jlL-l iUl r ^U Jl UAM uU j- 
^ c c*J|>y| ^U-J J. ^ J\ uljl f LiVl ^ r ^JI 



j \ « uJJl uijl ” j* j>j c ^ J JaJl 

jij . l'jV' V jU V- >£/•'> A »’ oi a« i <*: jU:i j> ^ Jlj 
.iLolU *j Jj^ 1 -rt^’ J^* (j fr ^ W Oj&j ^ 

jjdl II jj *j£ jl j'j 4 *W^AiA^ ^ 

jVl Jju (T* jUj>“Vl ^ J • O'"* ^ 0^ j\j i-£ »J^t]| 
U>^*r Ji| <li*l j\-o~ 1 L?l ^1 <jr* olSj t 

CjU/ - <>ljij <> lljlT 4 J.UI Jldl y* JLaJJ 

i--x.il j| 4 iJL* ^oliL jjX*- ^ £.4- jlxel 

*UJI J^SlI j vUl^jyJI d A-A XAj . jU^I S^Jbdl 

^iU)'\| AJ Ujj?b Uj^ ^ C JjfUjjpdl U j __w>l Jl 

UW ” JU \j^j\ i j. >Jj ^ (ijc^jU^I jlUl 


« 


j^aiili-i o yi) o ^iL>- v* 


4 ^ S > ‘^ U:)1 if jll JUI Jj 3I j| ojiJ j^l J 

4 ^ J ^£1' *aj 1 I jji-Jj All j ^ua, *UI £lijl j' 
-oJI LilJ o^jil a» j j_^ Jjjbtf l. fJ * il 

ul oM <i> A_ ifr ^ uw, ^1 £jui U ^ly J j jJUi 

• £>^' *r-t UJ ^ CJ^jUU J\ JilliJI j| J>> 
‘ ,JJ °^~ il U & jl u > l3 ' s 

tr i ^ ^ oUiu » j^oT ^ c ^i ujl \ ^ 

' ^ jU or* ^ V-jJ j: 1 L iJuf JVC 1^ j/r ‘V 5, ^ 



Uf JA IT 1 ^>.1” j/i ^Jl Ui 

j| V--^. 0^. j 4 C'lli*- j*j 

C o^U.I(J Jl jru Ijill j* *U V\>[ *» 

<>> j If* Jjlj» s >>l <j^ z^y* 

. <; y«A* JJ-^ jj- 4 UjXP 4j^j\ U 

Jf <T> jU ^t'jJj (,5-iit jc-e'JI cT-^il j[ 4 dji) "%• d-1.} 

^ g fli j| jjO ^?s*i L 4 } I Aiti J *jl Vjl VjV O 

( j r * jll (jCJj C V^ktljJa Cj€j- J \T » A *• 0 k I O'iLdl ^-~ 
^jaJI gldl Ia* j| j_jiJI je JjA 4 V 1 o'fj[j * 
ic ^_j jri j3l <3o\yt\ o| V>*T J “Vr — *y oM — * J* 
Jityj a«UI aJL-^ 1 oUU! J* U> Jt cr J 6 ; <r> V UI 
l> aUi^JJ Ai Jail oX- r j ■- JjA teyy olcc.fi j, l*jJ^ 

u[ Jy, J i JSl jUl I a* £* J! o^yi j&S'l o;j^ v& 

V~* ii JJI 0 A_c Jif j . "jr-j- jSdl *>jl •*» ^ ^W 1 ljA 

: u* v*^ <ji ^ W'Jl *-'■» jP J* Ui* ^ 

t oJI AOlJI cUc J. file *fj •*» >jp Ji 

W oil 5j.Ul dir ^1 dU' 'i 1 d‘VjV J > lAs <£ 

* d-dl b jlJj MS> V 

• H Vh • 

J, Lrteke 1 ' ' 

. yTu,>;jU 0 Lj*j i»mu»°i«J 1 ,T ‘ 

• “,/V .Jdjllj ‘Vommon ( Ywti" A. ^ 1 ' r> 

• ‘Vj^r* ji j “siyi” t “ j-iL* j*f M - !l ^ “^ r V / J V UI - u ° ,J ^ Jl ^ - " J 



t i a 


. c.L t r i tif w OiJI |jl ^LO j| J^li j($1j *)J J 

j jZi Ic J ’J-- jil Jl JU Aii I. Uj y*£j ^ U JjT ^ JJI 

Jp jV>- J* A*iz 3 JT J j\£ £y*\ u>- j~*jil 4 — J c 5 TJl 4 Jj 

Vi Jc oUUI JT J» >JI ;jI V Jjs Ji j c yuj> ~aST \ r I 


J^j^l ; aJLjAi ^ j ^L Jt -Li-* b Ijli w j Lji^v ^4 i/*jU \ _- a « 


I-Xa aU jJL- J ^ij aLLJI Jl. Jaj 0 jLz iJUl j L*WI J iL*«li.‘l j 

Jj — -*» \£ J ^ O LsLil 4 i J? ^p j^yJl v^ISjSj . Lk — -* 

fO* J| J JP tV-jL»jll JP J^; *ljj 4 L 4 j OOlXil 


Ol Jf" ~L*i A I Jp J-\j 4 <LaA-I Jp oj_w? Ja>l 

lOt ^1 ul j* *uic oUl^ ^1 LjLil *1 J* c^Jj c AuizJI 


(IUIjI Jli OljCc OiSjSj a ^=*11 fLl'jr* 

Laj,A^OJ l^uxL^I jJI Aw? I J! oU^ll J^>U- j* AjuJall iSj^ 

f*i J' **> “ ( ' )CJtr " 

Jl LsL *i+& (J — dJl Ol J ji 4*Ja)l jLi^l J_lJ| VIpLjI 

oUo^l jl l^J w4~J?l j jd?L j^U> j* AjuJaJIJI Jal* j| 

"C^&” tfj' Oi!j$J w Jjjl Li Ip ^l ^ ^ Jjjl ijlku A^p Jp 
O^i J<» S V—*- L *\j Li Ip Olji JiJI liJV L*f 

*? \j-j j[ AC -\^J 1 ^^njJI i>-\J> j ^w 2 j” )Oa U-A>- 

Lr ** “ 

I 

4-U-l I Aa Xp j| ^ ^^1 Jl ySj Uu<^ 4 k i-j 
Ljk> J* Lit 4 .^ jjC j| /^c ^ AjuJai) -VjJjLI Jl O jJ! jli 


• Kant * ' ^ 


jITjJj — ^Ui Jl uiJJI t " Ja ^4 u Uyi 

J J^' J^ll Jl . J> > Jul ju .ti* ai ‘S3 

£^1 jttll j\i c ^ dj Xa olf \> jVI ^ ] ojQr 
^jUll j ** ^ ^-*1 i jbb\j£jd\ Jc |J? jjjl >UI 

U.A*- I'-U-j Ji) . (jLi^ll JiJI j JaJ ^| jp. jlj c L«UI 
A3J 4 ^ Ujt- jclill j i/Jl j \ijjL* Ji j* jC i 

Jb J*\5 *0 y*-^ J^— yS> (J A^uJJI y I JjU jjy»Jki*^i U}L-| 

I • H •* 

3* 0*^1 i\f y^Z J Jj*J*^l li^>L| Jls 4 l c *Jil£ 

OOjJI 31* l* O'* J V^ 1 Jl jV 4 ‘J" 3 ^l 

3* *-*23 Ax-JaJl^u^" j| Jo C jL^I ^>j 3* jdi\ 

^J» j # oS/l J*“ l t y\> Cwlypi .Ai oJ! 4-^1 Jl oISj-U 
ililjl otSj^ £ u A-iJa ‘uJaJI Jl j j^!l £_!> ^ 
c iJUiyi iL-xil jl <-U*Vl ^ o^j*^ £ 3^ 

4 j\J^I *3 j 34 iJl‘ ojj^ UjJ y jIT 14 

utlll ol-jtaJI l*Olr Lf ^ f *- J 6 ^ 

. JJ J- L^i-k UjU- 

JJ4 l UT 1^- ^Ul I jjJ* jl ^ *4 x* i - UUI ^ U ** J , 
^ T j jjjdl V^ft oUV 3J^> «jf f ^ / 

Ul j ^ lil^ U j^J V/J' ^ 1 ^ iJI 

Ji. \. ill 1 . I . : I I . II l.i* ,s ff'l-L'-* 4 ^ 


^ u jj Jc Ij^i j) JoJ! I j* j UM k* ] r-^' 1 »r ' - 
pij U : j^l ii-5U)l JU-f J15 131? . ^ ^ 


yj 
lyi’rCf 



lia j[ j.1 jjll J<= p ‘jl C ‘^'•' t( - s ~^ 

IJy Mjf (l 'p ” : j*: ^ ^ ^ ‘jl Sr-£ i* -W J* 

“ <: \L i*j oU« Jc <_iii Si 4 jji 

^ jCJj 4 j ^ U jX ~?- ^ p J 0* J 

& u js>j t “ cjr ” vP u jr ^ jr 

Jc| U ijCJI Jc tlJi-S AjslJI u[ (J_)^)l 4^*“. ) 4 4 ~i P^j_ vj| (jp_ 

• J^l U 4 P 

£jj* •k** 1 I J • is* c . c$A- > ‘'t£* 4 P ^ 

. V\ SU-1 j J_ili^ jll jr^Lillj jlActy i<= c v’UJ-L‘ a 

±J~.3 J’UjJI i-i oUUjJI U ^|j c ojUJU 

u/3l ,jClj C Aw»l J At\^» y j y> c U*j^j £^U*Ji 

. JJLI U r ui J jN/l Jju V 

1S[ -0) VI <■ V* ^ Ji j jj^j. j| JASjSj 

■<— Lt olT AjA \j- J VI A5\w\£Lll y>i ^J l| j| *Lt 

y <l‘L*** j t A-— y?l» j!l oV^UM wASS (j 61 

\j- ^Jl A»-l jJi o^bJI y C-wJ luu f oAa /^vJj , Ay»l 

y ui^ 1 V <yA^il aJ> 1 j j| wiWi j 4>! ^ O^JI Ji 

Ji J C vldi y Ixs- jf\ j/Vl of j VI OyUI i*lj 

£»U«JI o^ l 3 V ^ Xly j *3yf Jt/ V C-IT 

^LJ^-1 3 — -J Jj c j^I ^JUT jl oyJi S 

• oljlJI j\ oVUi Vi j 



\ l A 


^ : ^ ^ ^ f Jijfj 

Ji tJ ^ ^ ^ vT>jy» J:^. r ffrr >W»> 

bwi A*aA jl^* Ail jj OLi Vj . I A — ft 4 ji> j^Uyil oA^ax JiT u 
y^ll v>U oi Wyi j£ <U*’ l/- AcjJ J <J^VI Jf w_jO^ 

j[ : a* 1 <jM VI o*| ^ 4 1 : b 

j[ JU <C[ j c l^jAi aa^ cJlS^U *Li^[ bj-u^i; ojcJ>I j[ Jl5 aj 

AiAo j(^ a![j C 4*JauJJ i^^-l ^L#! Jc j_£C Jt >'i| Jj Ol 

S-^oll f-U-lj jUIj djAlj VI j (j)l — >; I J) 

4 Wj ^Ip (yi ^;vi oULcj oUC 

o! /^*£ _> . J ^ 4— «& j_^Jl ol 

j^jJIj ^^kjJI aU)| ul y* oj^y * I oA&jo j|f b Ia — ft ^l>i 

oliUI j- ufo “ yUl oliUI £ ^tir" wTl/Jlj 
i c r 4 r 4 \ — r ji r lo* j* Jll aI^VI <Ll 

rv m 4 a j 

fjJI {Jj>- XiLjU-l y* J ] ai Jail^l Ai tljVI *Aft <y <jlj jif* bj j 
A^oJI i ^kj' «Cjj_^ ^a]I j /HI jt JfUll j*j t U»j[ oDaj 

oir l i xi v 2 » a uj , a)1 j — - v ^*» 

^iAll oi-^l ^ J t *L.^>- ^y jj^llj ^ jVly^bJl Jy 


n?»«TfOV eAeye tov tfeov <1 bL yinom-rcw 


riutdivh ( ' ' 


: rncTl' ' ^ 1 


u au ju-y v *nr c i>* ^ ^ ^ ^ 

jUpI oaj j Vr^“' aU*^ c> 

Cijllj* t Jjlotf A^P^y ^1 A^ n > J l5" ^Uj 

s_— ^ U IjOl ol jIA* jO\jU *0w j| Vj^- A— $i-\j 
(wJ LiSC Jl j>^ J* ^ jj t V-A^a *_/*!/ JO 

^U^Uj^jU as) j« i~-.xJ»i t-UU/^ iW jl *y~* f Ai oIjIaII ol 

o\^l A~~*Xj* tla If — i Jj '& CjI IjIaII ol i~aA 5" -01 U OA3 j J 

Li JU/ iO>Jliil SiLii-l aA&^J^pAs 6/>i| 4)|_Jj ^ 

• •* 

}} : J^Si A_~ai j/ «— o/ A^J • ^--A^U /U-4 Jj^ 4 jp <J~A 
jji)l L* ic**U Vj ujLI^JI \’Xf. ^JiJI ^jj j~* j** ol i*fl) 
c j/)l ao*3 JJ \J jSp o[ j t \tLL- 6^ ^aJuSCII 1.x* ol. 

Ol jj— yflA* 6l LjJp ^/lj a>^pcJ I jpAj «0V 

Jo ^ kJO>- ^ ^ ^ /I i — f-lj w I^T* a)* 4 ^ CAal»- 

\f*l J ^ j If- 1 ,/ Ja^* ol ck ^ l^’U? 

^yjl ^y a * j Ol L «Li *6 t- 1 _4 j . lfv*»L \^LSi^ ^LyOj 

J* 4\j <* }f f^j| 4)1 <■ (J 2 -*/ 

4 \a ^j»v1x> \y* 3 1 oL* j<c- ^j* Aj PlJl>- o)S^ a 4 \4 o^4 t l-^^p 

A> jAi 6/31 j ^jM ^t>l Jl ^UiJI j 6/j.Ol 

ao» 1 j 6/Ji o ol. 6 jA o! ^Uai.-Vj i 3[ asIo>Il£x)I jAiJI 


(U 


* Kepler 



4 ^ c jLX II J ^ ji 4^ ^9 'Ca 

•4*xk^>l j^JI Ji <J[ o! (JUi ( ' ^lil id J ^ -a ! j 

^jji iJ?l j!I jl. a»«a5\) Jjaj ulS"" Uj w oxJLI c-UU ^ 

Jg -k jJ 6 ^CJI J[ i-.*A j)l il jki ^ Lxl v_i-lS^ 

4 \A I^W e>*^3 ^1 ojS' <&£* <_£-iSI tii^-JI JbL* 

. “ ~£L-J\ <±Jc* db|j Ai) ” 4 JJ I j| 

V»t au Ai j| , ^L>- Jil j ix>- jS' 1 1 jJ» ^jUll sj>\j 
— •+ ** * 

>| >4 (Y> £ >1 JU^i s$3 Jj- JJbLI JT U xp 

^ (j^ 4 C 

dU j jwls w j\s _^k)l i~d Jc jjidl { jdj 

o| Q^l j c i>Ji 2 u»l Jl id j* l^Ufii. i-d ^L*l of Jl cijll 
jjfCr (^4 <n ^-rS3 *L*=*JI j J^bli 

0“ jU £j*r ot J* Jl' c/-> 4 u> ^ £>*■ 

tixii ^11 J ^>*^1 o^Ud! Je ^liil! 

<)*l c£-^ J * 4 i£l olj^)/l V ^ «-^ V'^d^dl Jc 

^1 J uir j[ C j^U J x±\)\ *Uc J:* c £-A' 

^VJ'*UcJ> j- oljli^l^Ol l>^A Jl^VtC 

* ^ cT J UIJI l) J j: rr l W.d 

Jt-JI Vr^ dd^kj 

. ^Jajl ^ Oj\*i 

. Pythagoras (i> The Sahara {r) Maw (T> 



* s^/ 1 J* jlr Jllj ^ jU:| 

*Ja£-*i ^ lw| >£■ . J Oj A* L^JU-I (>| a* C <ti 

„ "4 1 lf»it jl pL>-I jjliif Jil jl J^Uill oAft j,~jj j| 

ifiii ji /» Jl *-ijili ic_*i Jic \ ( 4 vj _y_ oJi <dijl |iic jCJ j 


Ob b[ Wl ill Ia_a y* ?-/• j| JLJ-I <U~L) *~koA Jj 
^1 0~J 6 ijO J j <L^L \ip Jl OeJI io'bjll O^J-O 

jjc- edi*£lU l&\AAiiwil JI i*iL,lad! \*a\i J O&jA. y* le-/ 

dr l* ' jl j , j/31 v_J""i j oJOj a» CJ|f jl c jpl 

1a* Ja As t iX-kJI idljl olSjAi \ii» ^ J^' *b( pUI j| 

r jtl _«Jj A^as ^p jUi'bJI pdj l — c l olSjAil oA* t Jp 
J it 'h 1 pal OpJI Uol j jl pi J°jm_ Ai Ia_A j i /JJI p, 
jvfi! J‘A l* jA_i \JjAP Oljy *il_j)lj i_iii~l j 

u\i . jUUl Ji.ll J iupl ip. ol f a Jc aaJ iuJJI p 

^IJ 1 d>P J.W.? pUI O jK' j| v_p AVjT^VI jls" 

S*. J' oITjaII u a. j| p j| gAk-A| ^ p_, i oJ| 

. pk'l 4UI 0 P pL. ui^t Lc'1 ipl ipjl ^ W ipl Jp 

-Aa C-r J <■ jlAiU p CpAll oaJ> i/IJ <1^1 &J 

** WW Si f\fa j i*» v*. ji pipi olSjAii 0 . 

^ " ^aSI> i>- i-JJl UJ Jj4 oK>. p .WU 1/1 
.UiJI pi VaU jp dip J. olz Jl pVl SAAdl i .jaAI 



Ai 4«?eJI Oiljl olSj-Aii cJlf I j\j ; 

jUUI IxUp J KaK cJlT L r | x ^ 4 4 *JJ! ^ yi 

*M d£. ^ ^ jy jm ip, . ju ^ ,1 } 'j 

a*U*il ot S jaII ^a* s ^>1 A£ui dl c-Li^l ^ c U\r 

^ ji o.u a_s j-uii *u«i! op j ^ai j*ai .Uiiii pr 
. L.UI jt \jj** ^ VUaTl 4jii J \Jk}\ J*** UUaT! y 4 >=JI A^>\, J\ 

l^\J\ UjAsj oJaJI o I j -U| J->U Uii ^ J4 ^jC L^*J 

>4 ^ >L *, — iiC V oJaJU . oA>-J ^'1 ji) LjLU J^*T 0 - 1 Jl 

tojlj4 Uc ^Je p)i _tl^ JI au ; jyd\ Ijx_* jU 

V*- - **“ <— ip* C ld>^l aaj b/lyac-l jJJ«* jl w \xii»! j£ j 

^ U ^ic. opd ^ijl Ia — * JL j 4 opU u jip JJL* 
Ij5 y> jib jjl y 0 J 2 JI C-ITjl 40 J 2 II IfUj ji \j?j£ jH 
^ As dpJI v -j \ y o \j U tp l/y jjjj. I* 4 -3j c t-L 

(jll olx.ll l^jdl 4 *! JI t^j^l to Ac . Oil J 

a 5 dpi dP Jl pj ^ L^[ Us J_J y LUu 

^ L J^l f a as U j c *L>-*yi j»p J p jl cr'A^ V \yj 
id 4 P xLc Vl j IjCll £JL* df 4 J-ta 4^j‘ dpil J 

. OsJI ijl^ll 

JaapCdi I x_ r Jlo’^l l'J> jCc 4j[ ^_ai JwCl 
4 4^^ SjLu ^ >xll dlT dl J 4 ^_/f O p- 

d.411 u[ J Jli 4 LJuj b jU‘ UjJU" i^-jJI tal 



\ *r 


j; ^ Jc droll o«J| x^{ J\ j 

t/ 1 <J; i v— vi^ - (j-* ^15'V o-uJj c “WiiU^I • 

.o^T^y CjVVI cr ol^ jj5Cw ^ c ^Ci) I y, * jSC. L^j 
W ^JJ» r ^ ! w A ^ dt 0^1 J\ oM-l of >) JX, J 

V tfill <JU:| *UiJI lj 4 aBI nUillT— U^? 

•* 

^■IJI t-L^jillj 4 U-Uj s-L^kaJI (_^l_ji. *^1. Uyie ye. 

4 -u^l fUl ^Lyillj ; jU\'| yrSCJ! J\ j] 

^olji-Ul- j\ 4 l^JI oyti Jjj V oVlp-VI cWljiji j ^3,-JJI 

^Uaj y« \^>-l_/\) ^1 a_j ^ibJ ^ u\r U^3_j yCr )J jj| 

V>* j-**'- 4 ofej-vil oOa j| JiJ jj^ Jj| _ y,jH J 

uV. W 4 V^' 4 oyi-l |ilc Jl \^ly| jCc ^ c^UlljCiJI 

. “ a»jU ” Jii.1 y» -u^i; j| U ^ oil 

jl V’^. i_S-HI Je ^y_A*i_ U IjdS" 4 ll_i JJ [j 

V 44 * U- 5 *^ ^ i_5^ 4 ^ «5^ 4 ^ 4 «-Ua* ry>-_} jl <■ e-UiaJI i-\‘ j 
vAk-JI 6 , j\j i .L^ill or \i\ Ail oliJI J>jc V~q 

-1-*^ S}~ ^rjl>- j At- j| jq (Jaj 4 t-Liill Ija Ail^i (_f- jrj 

iUJ ' \*-mj 4 av n,' u ji jjijo i k»j - p y\ 

^] 0 ii -i-ur_ <-Ukil! jig" lil a) 1 viiJjSj . j iJ>C j| jCc V 
d-V> U jf Jc >T JJd I \*J _ f ‘ jL T j jC ji Ijj. J-Ail ^ 

a!S> t-Ua-ill j\» Aiij Jc_j 4 (-Laill y. S^y. jf y<Ic V 

. jot ol Jy. v 



j^l \y Y o^!l ^ Ol iLii-lj 

4i| Yjl 0>^j^. (^9 $ j/ll Jjio Oj^A 

lx*U |j>[ bJ| Yj c \ A* %u o_£3 ^UtL-ll j* j) 
— a! Y ^YS^ol ^ ol <o 0 vJ Loitr 

4 <^x-jiJI o-L-^- ^J*o ol Y ^iJI o! ,/c . ^Jo- 6Y 

Ijl. a . j/. U Oi!j Aju ^"Jj C al^ t-UiiJI Ol Jp y-a> J> 
j^TJ\s C Jc ^c- tali’ jj| oU-lail^C-’ Ol ^-1 


I >A3 if (jlj J Ota vVJ C l jU 1 j _^y2J aj j^ai Ol t 

Ui M. :n MlCill ^ 


U *.a> Y 

U-- 

L^-' l I 


t ^ ^ Yl i-AJI ol^joll ^ ta/c o^ j* ol U Jo 

v ik; jll ,u “YtaL-YI a*li " \^J\j \i^\^jf]j^J\ 

^1 J^_ Jiij 4 o'^j ‘■'^ c? & j “ -*-*’• cf^ ” <y ^y 

*!>;YI aL* U JrjjJl cJo*i JP ^ O: tfi' Ol U>Ualir 
ol jij Jj . c/'L-YI I- 1 —* ^ »— ^.j w ^ ^>Y l 

^!YI l^lc Jl (^>1 jill lf«* J^l <J^ o^L^ 

£*h U -^11 L^ jll v j/ V^*“ o 

(fc-> jl^ ^Idl jt c {X) JjJ I JUI ^ r ^ U->< SJJ 
^ ^jj\i ^jl^JI oi^ olj . 


^ Ol> J<C U a U- 1 JjM t Jj. I jP 1 i >' i iacli ^ 

£w ui:^l .IjjS'l V w-jl^' j >il Js-jll c^JtH JlP* J* > V - -»* 


n» 

tr' 
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Uj . Aj <'i" <•!>: I *—* **ij 

j| p- *# v X)/\ J[ jf W j*W ^ ^ A.' 

<*zi j j] ciSA^' j jyJI A- Jc jt jA j )\ j jC; 

Vj. J J j\* 0 -\!j (JS”" ^ tal* . ^J3.~ai ^J. 

nil c >>!l U\jsl U«il' J!/ V ^ITjIj t jjCll 

j fb Hit VI i JUaj j) *Ja^ *b _5vii ^ lK$C* 

- J^b !■** <y ^ I ^ ol tj- Vj>tJ 


ol>!Ja^)!l ji . j‘j( — Ll_j JiJ! qv ii“>UI ^ j Ji-jG IjSb j 
^ i ijAj U> *5 ^ sjlJI ^1 j ^ Jll i jjJI 

^ vjA J C J j| A») Ljjuc-I ^Ic 

^xic^il J! ^ r aJs\ j Jii ; ; Ci j UJa^.1 V4-^S 
J A 4 -*^ bl Wjit ^j-L-s-yi Ua ^ j, ( _ / vU >> .[ itJb Je J.S-JI 
obU-l hUu hU- blxji . w ^^JI v j£j] %. o 

( | ) (j)^yy^ J ) t(i) t (o)i(v) 4 ( 1 ) 

(^) - C ^' ^ Jt> ^ (o) ^ ill j ^ jjJI 
^ ( \ )jfJ6\ ji J . |^ ( ^ ^ (0 ) ^ 

-*> b* o-A' XUlo |f t ( ^ ) juJ! ^LkoVlj* 
^ Ul - L ^' vA -if ^ Ol U-J A . xJI <u 


• <w- ' j ^ U-; ;j W l i: ^ < 'otilliou j'< 0 > 

?Y> 


. Bocaccio 



\ 0 *\ 


* W* c ^ i-t "^ui^ 

i>jU Cj\j 'i i r j\^z**\ v*-»-U^: c-i5 ^ cJjjc o| a-XA^Jlc -Uvi 

U^^J?(i <j\&£ i j*ill j£jSl\j i^LlI ol jjJ! ij£jf 


OJ ^ -^-Ji *Jl V *t J* O;^^; w^JI liij 

^c/V^ J^* «x£^ j ijoLil j Jju!i 

<0 j£«M -Xl j 9 Jvill ^5» ^JjbJI j>- J C s-U^la)! .il-Xl*! ojL-1* 

L^ ^S ^ ^ W j jJajJI iW : (jC^Ll* ^dlt J 1 j>-y J ij-flJl^j. l*x> 

. i-X| jLidt ^jc- U-fU Jf jl j^* cfitj* J obi—* 


6IT Idl -01 J* Oj£o c oJWI ii_-OU)i j ( ' * JS jl Ji-I Jij 
j] jCr^ U.^ U U.^ou^t J L*L| i’^Liij JiJ) 

o[ j^l j 2 j ~ jJcUrj U-f-l jjjSjf. *■* ^jCij . U) 

0 Jk » 4 ui c JjJJiJI jjSCr j| .xV ojL_i! aju*L> 

— Oj iso <_i! j — ;oLL I ^yr 


01 <_^c \^b ‘ ) j| 1 'kUi- ULk-s Ui 



<-*UI \l_iJI j (__,) cJ|f Ul* t !.wlj 4-J. ^ J 

oij ( I ) <*_U Jr* (v>) jl ( I ) 

^ s-4L ^u Jcj , dLlljj UCaj t (>_j) i^yr O' {'—’) 


Perkolj* 1 ' ) 



\ 0 V 


* i ) **A**\y W(^)j>c- 

U p) t (0 i>fco ^ ^ «*- “ -A* * V~ 

•yi \p*j Ujj>-J jf V' -b* (lS c ^ 4 J ) o-X — _*JI olili-l 
^ u i Jl olili-l a* J A J - £^l j L >. 
c(j)"4_,ffil ;-uJI oUli-l ^1 J£jl; J*% j[j . L«l^»- ^Jb 

(i-j^ (\) V A obli-l ^r^Lr 4 ^ (ci) 4 (^) 

A J^j‘^1 4*Ja ,^ » j_£\> j| If* I J c b — A a!_)A JaIwS 4)^3 

^ a^vill j| Jc i. ff i^liil jb i_^i)l <t~ji ■U-ai-l J V j| ” 

(J&- bjip^J bj >- ja j[ Jjt) Aa3 w <j J-AP _J1P jj-» -X— jl 

^OU\s . <ui 4 *ju ^ ^ J4i oi^l j a JLu v i-X* jQ 

j^jJ: j| JJ bo- r jr bb ( ' 1 jAA 

iJ^bll jj-P ab j| J-i *S\yi-yS —I lj!| Jp a.3 _y~ J l_^5JS0I IXA 

•^yry. i-A, >-3l Jc. JS^l oljb^-^l a.ia Jt* ob -xi j . -u*; -A 

‘tA' j <A_Jj jf C aLt^l ^J-- 4 aS. j X*-y “ tf” 

'■ J ji-J AiVJI k_-Jb| /jj j^j 

> ^A 1 ' i u jo * j~u jl^ j, ot«Ji j u jr bl” 

- r b4 j* ^ p JG* *- j* u jr ji jjiii >k j t 

b-'il aXi^jl NJ b , — .j \.,j t JjUlir-jU-J^jU .io-J 

Z}iH jv -jj u Up j j| i Ajp j U. J o-j V \ r I J\ t J^ 1 . 


Pluto <U 



N o A 


L[ j ^ *yrJ ^ s s Jl Lj yl* * j >- V ifjtic 


. S x \ fjj J** J 'LL jfj J* 


i^LL JT «jr V* Jfij^ ^ '^Z J-* 2 ! ‘-t J ^" ' ! ^ vjl J *-_*l j 

j|-*-^i> } . l 3 6-XA^C'i w- iil^ S J ^>i-v j[ 4 jSjL3 ^-Jj ^JajJ 

(jj ii^Ul ii/f Ly-L 1, 
\^ oUli-l oA_a jl A.UUJI i^JJI ^ JJl~ . iiiLJI Vi— xJi 
^Ju^jl 0w\ £> ^5 l)L>-| A^n-xJI 0-A £ vA-o2J *Ai J . ^ 

jlzJ I o L aL- ( w-> j c ) 0 1 ojAiixj i- L^ ^ 1 A«L ^,'1 ^ <lj,> 

JO j # Liu | ^ jL j <jcJ I ( ^ ^ ( 1 ) oLili- 1 jj?C j l Jj >‘i • j to v^_» 

(L_J ) i ( \ )C- b L <o u J Jl jfclk-J. J|4 

<h LJ L J jiJI LU> j j w Liu l c/}^ (^ ) • ( ^) w '-^ w ’ ' 

Ji& (^)C(O) Ij^j* V *-JJI (k* • 

JT ^ (*45: L 'a*m\ j 3 , L ^i>Cu j c A--*JI ^L.U1 y-y* 
Olili-I oi Ji _y Ul iWLi olUl JAj(^)yHA : 
S-j3ill jl i* Ic ii~2J j jJI J' ‘L 1 - 4 — >*— Jl Jr* 

. oijipii oi yw i ) ‘ ^> lj!1 

j.« LJI Jvai L£Jj * V-* y A1 A J ~' u - ~ K ~ A ‘ 
c "«>>t!i js j, ji ji ^ >-Sf> Jy-Mi Vii J~*' fioii'^LJij> 
fU-Jl CJ^ 4 4, LJljl j!/^ 1 W > U . ' 

i 1 ft « jUil r ijjSii J* r ^ ol > j -»t > J " 


"A j 


AJu Jai* 


V" . 

fc ->- j ' j!‘ 


■ “o4 r-»J J-^ j ” Uj — - ->‘ ^ Ayr* J i’ 4 - N ' 



c ^ ^ IJu ■**-» 

J jj ijjs j| Ji^f Jl jf \ j <J^' s-*-^! 

iji J^ajs Lif “ jii-1 f WV' 1^“-^” C J-: ,J Jf 

Li^li Jbll wJsjilj 4 _*A.a1I 4>! 

jfc'jJ Cj^iLU _r^P Cf !/• -^-' ,Aa £t*Vj <J^ 

^ »>. V UjJI jfUl-U . iJNl or 4 ^ V 

\>J j c ^ jj ii)~£j j a-^-lj ii* jLyjr i-*** f-L— ii j V 
. « 5Jtu" jt “ Uto." *US|1 »V Lr Jl oljSl U V ^ 
ol > j£ Ji JC| Jl £~J\ ^\ j> “ i^l, j " jl XJ*U 
tWH oJlj-Jcaj k^aJL* O-J j C <JS"" O^cJIyCflil J«-J Jl ^As* 

V <uwjJ! oAaj . 

* j~* (f" Ja* J e-LA^I 4^* jjsj* ^>aH 

Ji fcUt J/ *il U>! Jl! ujJI oJla jl j Jl J[ VI- % 

jjoi j[ j u *'v s yi j ^u> jSfi i^-> j_v (j 4 
4 U* Jti j| a \ ( 5JL| Iju, j} ^Ur^lj . >1 jjJI J* jlT if 

o* r^ 1 • J« a* J\ UJI .1^1 

^ ^ ^U\;Sl» j\juu j! oJI A^jJI 

^ J 1 5j '^' j >' ol Jjii 4 Vjlj* jJ!I i-L j *l^Sl> 

oi^ji j ^jyi^^JI oU 
° Sjl ,c;Sjl ; Lk ‘ W-4 jj > c? ^r j| 4 U *i >. 



\; ,i’ ot oUUdl jU j l/^j* Vv* 

tv 

J& l ' ) ( J ) — i»- SiJ_ i ■ <_i0 yoi_ 

^vTl.Ji i 4 V ^ ” : ^ J 1 ^ ^ ^ J *>)■> Cf 

„ jjl i>.J' i »0_i c ri*- > • ^ ^ J . $' JJ “ ^ 

•; ; \i\ \ "Js0ii\> 'ii% Jit JU-I i*J»> ->/^ J,! ' ^t*;t 

jC L<-j . dlii *4 <> C4*/ V 1 ! dJ U JSJ i 1<1- ur & J 

jr ^xj i i s— f .Ut j-‘ OU V j\f Vl OL* JJ1 f ^- _/* 

dsU- ^_jii yu J 4-N ^TJ i£^ J- 9 ^ t ‘-?' ' T ' 

’ C dl 


J /jl iiJi *>4 ot W' ^ & J Jtr4 ^ x:j .. 

AJS i’ 2U L.J W J6 J: ^ ^ X: / *1 

jl ,“ ^jU-'l *2Ji -\ > ^ Jr b i13 j itr^lr-* " Jl -;’ 
if i ji j i-iJis — ' - >' JI C hlc ^' Ji ); 1 * ^ .!* 
^ ^ ^ ^ • Us ^ ' Vj . jJ ; ^ 

or c Uj ^ ^ UA ; J ' f-J" V » . "4‘u' 

u j c ^ aUi-i j oLiyi <>- Jl ^ j ■ # ; f 

‘ ' ' ,, MH, sUUll j .* ‘ J^" Ua 

* rJ! aaij . o • _ 


<\> 


, . , a '. p r . .Siinmo! «Iolm>*>n 

™ u & j • ^ f U(,VA : ' . 0 , . . ... «iit j ^ * -^' V i 
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